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PATENT CHARIOT STREET CAR. 

The novel vehicle represented in the engravings given 
herewith is designed as a substitute, in city streets, for both 
omnibuses and horse cars. Like the former, it requires no 
tracks, nor the acquisition of a right of way, and in com- 
mon with the latter it has 


front part of the body in the 
swell forms a kind of ob- 
long octagon, while the 
bottom is of equal width 
along the entire length, ex- 
cepting a rounding at the 
hind end, forming a recess, 
so that the hind wheels do 
not project outward beyond 
the front part of the vehi- 
cle. The whole body is 
mounted on a combination 
of springs. 

The front axletree is 
short, so that the’ car can 
be started more easily than 
the ordinary omnibus, also 
turned around in its own 
length, and guided more 
accurately, so as to avoid 
irregularities in the road- 
way. ‘Two doors are pro- 
vided, placed obliquely at 
the rear. Access is ob- 
tained by a low step,so that, 
when the vehicle is driven 
close to the edge of a side- 
walk, a lady or infirm per- 
son may step therefrom di- 
rectly into the car. The 
arrangement of the interior 
resembles that of horse 
cars; the hight of the roof 
is sufficient to allow a per- 
son to stand erect with 
comfort, and the usual 
ssraps for support while in 
this position are provided. 
A patent double reflecting lamp—a device of the inventor— 
is supplied, by which light is afforded in advance of the 
chariot as well as within the same. The weight of the entire 
vehicle is about the same as that of an ordinary omnibus, 
and the cost of manufacture, we are informed, is no higher. 

We learn that a car will probably be brought to this city, 
when those interested wili be given opportunities for its ex- 
amination. 

For further particulars, address the paten- 
tee and proprietor, Mr, Chauncey M. Murch, 
No, 278 W. Sixth street, Cincinnati, Ohio. 

a ee oe 
Electro Music, 

A correspondent, Dr. G. P. Hachenberg, 
calls our attention to his plan for playing one 
or more pianos by electricity, and suggests, 
among other remarks, that instruments thus 
arranged might prove an interesting feature 
in the coming Centennial Exhibition. Dr. 
Hachenberg says: “‘ The electrical union of 
ten pianos is a very simple arrangement, but 
is controlled with singular effect to render 
volume and expression. One instrument 
serves to play upon, and the rest are connect- 
ed with it by electro magnetic attachments, 
so that the pressure ” of a certain key on the 
key piano determines the striking of nine 
other like keys on the rest of the instruments. 
The pedals are governed by similar arrange- 
ments, and there is an apparatus whereby 
the music may be played upon as many or as 
few of the ten pianos as desired. 

The invention is not unpractical; and in 
fact, a similar contrivance is in use upon the 
two organs of St. Thomas’ church, in this 
city, wheve the tower bells are also chimed 
in connection with the organs, by electricity. 
It suggests possibilities of future musical 
performances quite interesting. There is no 
reason, for example, why pianos, minus key- 
boards, should not be provided in houses, 
and their works connected with the key- 
boards of three or four instruments, say in 


a central office. 
and — night, 


In the latter, at certain hours of the.day Else some other kind, and so on. The subscriber then watch- 
celebrated performers might be engaged to | es his clock, and at the specified hour turns 2 switch on his 


play, one, for.example, executing classical, another sacred, wall, which places his instrument in connection with either 


another’ operatic, and a fourth dancing music, on as many | Monsieur’s or the Signor’s piano. 


Then all he has to dois to 


separate pianos., These last could ail be connected with any | listen until he gets tired, when, without apologizing to the 
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MURCH'S PATENT CHARIOT STREET CAR. 


number of piano movements all over a city, so that the play- 
ing of one instrament in the central bureau would, of course, 
be repeated on every other piano, no matter how many or 
how widely separated, and the effect would be exactly as if 
the performer were individually in the parlor of every sub- 
scriber. The latter might be provided with a printed daily 
programme, specifying that at such and such an hour Signor 





So and So would play certain music; Monsieur Somebody 








eminent performer, he 


shuts him up,byatouch of 
« the finger on a button. 





Discovery of a New 
Mammoth Anthracite 
Coal Vein. 

| The finding of the Mam- 
fi moth vein of coal at the 
Reading Company’s _ Nor- 
wegian shaft, between 
Pottsville and St. Clair, 
Pa, , illustrates the correct- 
ness of the reasoning by 
which the conclusion was 
reached that an immense 
and almost inexhaustible 
basin of coal was* lying 
deep underground at. that 
point. 

When the shaft had been. 
suhk to the depth of near 
ly 1;200 feet, it was re- 
solved, says the Potteville 
Miners’ Journal, to drill « 
test hole with the diamond 
drill, to find exactly how 
the veins of coal were situ- 
ated. .This work went 
quietly on for several 
weeks, until a few days 
ago, when the above-men- 
tioned Mammoth vein was 
reached. 

Gen. Pleasants’ original 
calculation was that the 
Mammoth vein could be 
found at a depth of about 
1,500 feet. ‘The actual dis- 
tance from the surface of 
the earth vertically down 
to the Seven Foot vein, . 
the twin vein to the Mam- 
moth, is 1,909 feet. The discrepancy is accounted for by 
the singular formation of the veins of coal as developed by 
the test drill. The Big Tracy vein basin is found to be 178 
feet deeper than expected. And the Orchard vein is so cu- 
riously formed that it was cut three times, the distance from 
its first appearance to the last being 250 feet. The strata 
overlaps or closely folds in a very remarkable way. Taking 
these two entirely unexpected and unforeseen distances out 
of the account, the calculation would have 
held correct, 

The Seven Foot vein, which is the upper 
member of the Mammoth, was found to he 
thirteen and one half feet thick, and of ex- 
cellent coal. Underneath this yein there are 
seven feet of slate, three and one half feet of 
good coal, four feet of slate, two feet of good 
coal, sixteen feet of slate containing iron ore 
balls, and six inches of carbonaceous iron ore, 
or black band.. Then comes the Mammoth 
vein, twenty-one feet thick, next one and one 
half feet of partition slate, and under this it 
is thought there is a nine foot vein of coal. 
Below this, it is believed, comes the solid 
rock. 

Besides the red ash veins, which will be 
worked, there are the following white and 
gray ash coals: Primrose, fourteen feet deep; 
Seven Foot vein, seven and one half feet deep, 
and the Mammoth, twenty-one feet deep, 
making a total depth of forty-eight and one 
half feet of coal. 

The importance to Pottsville of the success 
of this great and plucky undertaking by the 
Reading Company cannot be overestimated. 
It makes Pottsville the great mining city of 
the future. For years and years to come, in 
all reasonable probability, hundreds, perhaps 
thousands, of men will be at work here, taking 
the black diamonds from this inexhaustible 
supply. It takes no great stretch of the ima- 
gination, says our contemporary, to see in 
operation here the largest and finest colliery 
in the world, 
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ANSTIE AND DUPRE ON THE ACTION OF ALCOHOL. 

About the last literary work of the lamented Dr. Anstie 
was to dlescribe, in The Practitioner, what with unconscious 
prophecy he called his ‘‘ Final Experiments on the Elimina- 
tion of Alcohol from the Body.” 

Though fatal toa fundamental position of the ultra-tem- 
perance party, that alcohol is treated by the body precisely 
like a poison and eliminated without chemical change, the 
investigations thus closed will be more fruitful for good to 
the genuine temperance cause, we believe, than anything 
else that has been done during the period of Dr. Anstie’s 
labors. Moral and social reform can have no permanent 
basis other than in truth. And seeing no possible cure for 
the curse of intemperance except through remedies suggested 
by real knowledge of the physiological as well as the moral 
and socinl problems involved, we cannot but regard Dr. 
Anstie—-notwithstanding the opposition of the nominal tem- 
perance party—as one of the truest and most efficient tem- 
perance apostles of the time, This in justification, not 
apology. 

The controversy begaa, some fifteen years ago, on the ap- 
pearance of M. Lallemand’s work, in which, on the evi- 
dence of certain qualitative experiments detecting alcohol in 
the urine, it was asserted that alcohol passes through the 
system unchanged, This being true, the alcohol contained 
in wines and other spirituous beverages—as the temperance 
party were not slow to discover and teach—could be regarded 
only as a disturbing element, a poison, not only unservicea- 
ble to thé system but positively harmful. 

A result so strikingly in opposition to universal experience 
vould not go long unchallenged. Among others, Dr. Anstie 
immediately instituted several series of experiments which 
proved that the idea of the non-destruction of alcohol in the 
body under normal conditions,and its copious elimination by 
the kidneys, must have arisen from nothing less than an ex- 
perimental blunder. Except in conditions of profound aleo- 
holic intoxication, there appeared in the urine only the most 
minute fraction of any substance which the comprehensive 
chromic acid test would lead one to believe might be alcohol: 
@ position confirmed by the subsequent researches of Schuli- 
nus and Drs. Dupré and Thudichum. 

In 1867 Drs. Anstie and Dupré together made another 
series of investigations, covering a period of six months, and 
carrying the question of elimination as regards the urine to 
a higher certainty of conclasion. It was found that when, 
during any twenty-four hours, not more than an ounce and 
a haif of absolute alcohol by volume was taken—whether 
ander the form of beer, wine, or spirit of any kind—it was 
never possible to obtain evidence of the presence, in the 





unchanged alcohol, reckoning as such everything that af- 


39} Temain unchanged in the system without creating violent 
disturbance. 


7 | been, neglected. Already Dr. Anstie had made many experi- 
%8 | ments, admittedly rude but still sufficient to prove that no 
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fected the bichromate test. When, however, the daily 
quantum of one and a half ounces of absolute alcohol was 
greatly exceeded, a larger portion of alcoholic subsiance was 
found in the urine,though never more than one or two grains, 
notwithstanding as much as three or four ounces of absolute 
alcohol had been consumed, 

These experiments were followed, and in a general way 
confirmed, in 1870, by those of Drs. Parkes and Wollowicz, 
who, while admitting that it was quite improbable that any 
large amount of unchanged alcohol escaped through the 
kidneys, yet maintained that the amount might be larger 
than Drs. Dupré and Anstie had estimated, the period of eli- 
mination assigned by them being, it was said, too short. 

The objection seemed well taken, and Dr. Dupré made, in 
1872, a new series of investigations to test the matter more 








thoroughly. Two unexpected and very important observa- 
tions resulted. Some time previously Dr. Dupré had estab- | 
lished the fact that—contrary to the assumption of Lalle- 
mand—it was possible to recover from urine, by distillation, | 
any alcohol it might contain, within an exceedingly minute 
fraction. He now discovered that there is, in the urine of | 
persons who drink no alcohol, a small quantity of a sub- | 
stance, which not only affects the chromic acid color test pre- 
cisely as alcohol does, but is similarly convertible into an 
acid which reacts precisely like the acetic acid derived from 
alcohol. If it is alcohol, it is certainly not aleohol which has 
been taken into the body as such, since it appears in the 
urine of teetotalers. He found further that this small nor- 
mal constituent of urine represents that minute portion of 
supposed alcohol which can alone be found in the urine after 
moderate doses of alcohol. After narcotic doses, however, 
the larger quantity of material, capable of reacting like alco- 
hol, which appears in the urine, undoubtedly represents a 
real alcoholic elimination. 

As forthe temporary retention of alcohol within the sys- 
tem, as had been suggested, to be eliminated by the kidneys 
at a later period, the facts were altogether adverse. Forex- 
ample, during the course of twelve successive days, during 
which something over nineteen ounces of alcohol were taken, 
not one thousandth part was eliminated by the kidneys; and 
the rate of elimination was no greater at the end than at the 
beginning of the period. There remained fully nineteen 
ounces of alcohol to be accounted for: it certainly could not 


Possible eliminations by the skin, the bowels, and the 
lungs remained to be tested. These were not, and had not 


considerable quantity of alcohol escaped by the skin except 

during dead drunkenness. In 1866 Dr. Dupré estimated the 

alcohol in the feces of a typhus patient whose daily allow- 

ance of brandy was six ounces: the alcohol eliminated by 

the bowels proved to be less than one tenth of a grain in 

twenty-four hours. 

The question was thus narrowed down to possible elimina- 

tion by the lungs. This too had been repeatedly tested, and 

only the most trivial quantities were found to be so elimi- 

nated; and as Professor Binz subsequently pointed out, the 

amount would naturally be overestimated, since the volatile 

ethers, which we smell in the breath of persons who have 

been drinking wine, brandy, whisky, and the like, affect the 

chromic acid test precisely like alcohol. During the twelve 

days above mentioned, Dr. Dupré found, by methods proved 

by careful check experiments to be capable of indicating at 

least two thirds of the alcohol which might pass out with 

the breath, that about half as much alcoho! was eliminated 

in the breath as in the urine. 

Experiments like these would seem to be sufficient to dis- 

pose of the elimination theory.; but more exacting ones fol- 

lowed,in consequence of Victor Subbotin’s study of the 

action of alcohol on rabbits enclosed in a Pettenkofer cham- 

ber, a plan which made it possible for the whole of the ex- 

cretions—breath, urine,dung, and sweat—to be collected,and 

the amount of alcohol in them estimated. The experiments 

made by Subbotin were unsatiSfactory in that the doses of 

alcohol administered were enormous, and the rabbit is an 

animal specially incapable of withstanding severe alcoholic 

narcotism. 

It was unfortunate at this stage of the investigation that 

London did not contain a Pettenkofer chamber large enough 

for research on human beings, and Dr. Anstie and his 

associate were unable to provide the four thousand 

dollars which one would cost. So they were forced to con- 

tent themselves with a smaller apparatus and smaller ani- 

mals. Dogs were selected, being known to bear alcohol 

with some approach to human tolerance for that substance. 

Two healthy terriers were chosen, one (A) weighing 10 
pounds, the other (B) weighing 9 pounds 12 ounces. 

We have no space for a description of the apparatus pre- 
pared, or the processes and precautions taken to guard 
against deceptive results. Suffice it to say that the experi- 
ments on the dog, A, showed that two drams of brandy, con- 
taining 47°73 grains of absolute alcohol, can be disposed of 
by a little terrier within eight hours, with the elimination of 
only one fifth of a grain of unchanged alcohol by all chan- 
nels together. It was further ascertained (before brandy had 
been given) that there was in the dog, as in man, a small 
normal elimination of substances capable of reacting like 
alcohol. 

With dog, B, the experiments were even more conclusive. 
For a period of ten days he was given daily one ounce of 
brandy, containing 190°92 grains of absolute alcohol, adminis- 
tered in two portions. On the eleventh day he was killed, 





whole day's urine, of more than a small fraction of a grain of 
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and the amount of alcohol in him carefully determined : or 
rather, the whole of the substances in the body and blood 
capable of yielding acetic acid. The experiments on this dog 
showed that a terrier of less than ten pounds’ weight could 
take with comparative impunity nearly 2,000 grains of abso- 
lute alcohol in ten days; that on the last day of the regimen 
he eliminated by all channels only 1°13 grains of alcohol ; 
and that on being killed two hours after swallowing half an 
ounce of brandy, there were recovered from his whole body 
and all its contents (elaborately treated, so as to provide 
against material loss during the examination) only 23°66 
grains of what might be taken for alcohol, a considerable 
portion of it due, undoubtedly, to the normal constituents of 
the unalcoholized body, previously noticed. 

These results tally so closely with those obtained from the 
human organism, by other methods, that it is altogether un- 
likely that the case against the theory of alcoholic elimina- 
tion could have been made much more conclusive had Dr 


| Anstie lived to submit a human subject to the chamber test. 


Alcohol in less than narcotic doses is thus evidently dis- 
posed of almost entirely within the body. What becomes of 
it? That it cannot be stored up permanently in the body is 
proved not only by the experiments above narrated, but by 
the everyday experience of thousands of drinkers. The ex- 
cess of ingestion over elimination would long since have 
stored their bodies with more than their own weight of alco- 
hol, were there no internal disposition made of it. What can 
that disposition be? Does alcohol play the part of a food? 
The complex function of food is (1) to build up the body; 
(2) to repair waste; (3) to maintain the bodily heat; (4) to 
evolve energy to be expended in internal and external work. 
Does alcohol meet any of these requirements? 

There is no evidence, thus far, to show that its products 
can help in any way to form tissues; hence we cannot give it 
credit for building up the body or repairing waste. On the 
contrary, it seems rather to retard tissue change, either con- 
structive or destructive. To those who hold the ancient doc- 
tr inethat pysical energy is developed only by tissue destruc 
tion, the last-mentioned fact bars the way to any recognition 
of the possible usefulness of alcohol as a force producer. 
But every physiologist of standing now admits that the force 
required for the great bulk of the work done in and by the 
organism is evolved directly from the food carried to the 
several organs by the blood, without its previous employ- 
ment in tissue forming. The objection is therefore ground- 
less 

The apparent inability of alcohol to perform the third part 
of the function of food, that is, to produce heat, affords an- 
other plausible but unsubstantial argument against the pos- 
sibility of its food action. The observations of Dr. Parkes 
go to show that, so far from raising the temperature of the 
body, alcohol slightly depresses it. But too much must not 
be inferred from this fact. There is no heat-producing food 
of greater efficiency than beef fat; yet an ounce of beef fat 
would no more raise the temperature of the body than an 
ounce of alcohol. 

Does alcohol meet the fourth requirement of food? A very 
large part of the available energy of the body is developed 
by the oxidation of hydrocarbon, like fat. Being a highly 
oxydizable hydrocarbon, it would be strange indeed, as Dr. 
Anstie remarks, if its oxidation did not prove to be the mode 
by which alcohol disappears within the system. There is 
much to sustain this view, and not a fact to disprove its 
correctness. The theoretical force value of the alcohol daily 
disposed of by multitudes of sober people is very great. It 
is incredible that so much alcohol can be transformed in the 
body without the evolution of energy, for good or evil. It 
does not, in the temperate people in question, produce any 
visible disturbance of their bodily functions. It must there 
fore be vitally useful, and belong, where Pavy and universal 
experience put it, among the force-producing foods, its use- 
fulness depending very largely, it would seem, in the rapidi- 
ty of its transformation, and the promptness with which it 
supplies available energy. 

This, it is proper to add, with important limitations. Be- 
yond a certain small dosage, perhaps six or eight hundred 
grains in twenty-four hours for an average adult in health, 
alcohol is demonstrably a dangerous narcotic poison, not the 
least of its disadvantages being that it cannot be eliminated 
to any considerable extent. If employed at all, in health, it 
is obvious that it should be used for special purposes and 
with great care, unless it be in the diluted condition in which 
it appears in cider, beer, or light wine. 

In many diseases, the system geems to be able to make use 
of almost unlimited quantities of aleohol, with strikingly 
beneficial effects ; but that is a field upon which it would be 
out of place here to enter. 





OUR NAVAL EFFICIENCY. 

Large standing military establishments have always been 
justly viewed as unnecessary and inexpedient in this coun- 
try ; and it is the standing argument, of those who would de- 
fend the paucity in numbers of our war vessels, that we can 
afford to remain quiet, watching the development and trial 
of new systems by foreign nations, gaining experience with- 
out sharing in its cost,and simply maintaining a nucleus 
which, in time of need, the resources of the country could 
speedily augment to formidable dimensions, In the ab- 
stract, certainly,no exception can be taken to this reasoning, 
but unfortunately practice and theory are at wide variance. 
Instead of devoting moderate sums to the thorough construc- 
tion and maintenance inthe highest possible efficiency of a 
small number of vessels which, thougheven not embodying 
the very latest refinements, are nevertheless types of their 
kind, the enormous sum of fifty millions of dollars of the 





quickly cut into minute fragments—bones, skin, and all— 


people’s money has literally been frittered away during the 
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past five years in tinkering old ships of war, not one of which 
is thoroughly fit for severe service. Three million two hun- | 
dred thousand dollars has been appropriated for eight new | 
sloops, it is true, but this is not included in the above amount; 
nor is any portion of the same, except one million dollars, 
chargeable to any other necessary expenditure save repairs. 
The money that has been wasted is sufficient to have pro- 
vided a powerful fleet,armed with every accessory of modern 
warfare, instead of a navy the crack ships of which could 
not, as the Key West drill proved, steam at a higher rate in | 
company than four and a half knots per hour, and which 
are armed with guns contemptible before the modern Euro- 
pean ordnance. 

A very brief examination of the present condition of the 
array of vessels now borne on the navy register, as recently 
given by the Army and Navy Journal, will show to the 
reader that the status of affairs is the reverse of encourag- 
ing. Beginning with the wooden vessels,there are five large 
steam frigates; one is utterly rotten and worthless, and the 
newest of the rest, the Franklin, built shortly after the war, 
is armed with old-fashioned smooth bore 9-inch guns, and 
can, as the writer. knows by personal experience, just hold 
her own against a stiff gale, under full steam power. The 
next class or second rate includes thirty-three vessels; three 
are old paddlewheel ships twenty years and over old, one 
being changed to a screw steamer. Eight are “ Isherwood’s 
failures,” rotten, not worth repairing, and will shortly be 
broken up. Five are old-fashioned but in moderate condi- 
tion; the boilers are so placed as to be unprotected. Four 
have Isherwood engines and Martin boilers,and are small ves- 
sels built of white oak,moderately rotten. Five built before 
the war are the best vessels in the service. Six are not 
launched, one never will be, the rest have engines—Isher- 
wood again—every one of which has gone into the scrap 
heap. One is being tinkered at, and has cost two and a half 
millions alone thus far for repairs, and one has never been 
to sea except for a deceptive trial. Her total weight is 
4,339 tuns, and of this her machinery and coal alone weigh 
2,010 tuns. 

The third class numbers twenty-four vessels; one, the 
Swatara, has been rebuilt and fitted with compound engines. 
She consumes 15 tuns of coal under six boilers per 24 hours, 
and makes an average speed of 64 knots. Five are in fair 
condition, though merely old-fashioned gun boats. One has 
had her machinery condemned and is being repaired. Two 
are Old sailing vessels on which attempts at conversion into 
steamers are being made. Two are unsafe in a seaway ; two 
are condemned and are to be broken up. Another is old and 
useless. ‘T'wo are in Asia and cannot get back; two are unsea- 
worthy. Two more are worthless, and are to be repaired, if 
possible. Five are three-gun gunboats, (boilers above the 
water line and bad machinery), and the last is an old paddle 
wheel steamer, 25 years old, stationed on Lake Erie. The 
fourth class includes a couple of old blockade runners and 
some dispatch boats. 

The ironclads number fifty-one, There are twenty “light 
rafts,” which are condemned and perfectly worthless. The 
department is selling them at any price. Next, there are 
seven of about 1,200 tuns displacement. These have la- 
minated armor, which guns equal in power tothe 7, 8, and 9 
inch Woolwich rifies can pierce like so much cardboard. Six 
monitors have about 1,500 tuns displacement, open to the 
same fatal objection. Four are doubie turreted, and displace 
3,000 tuns. These have green white oak hulls, thoroughly 


rotten, and armor also no shield to modern heavy projectiles. | 


Four more are on the stocks, have never been launched, and 
are so much decayed that it is recommended that they be 
broken up. Three are a remnant of the old Mississippi 
flotilla, of course now of no value. The Dictator has 
weak armor; but if this could be replaced with solid plating 
and modern guns be mounted in her turrets, she would be 
one of the most formidable ironclads afloat. The same may 
be said of the unfinished Puritan. The Roanoke is an old 
frigate razeed and covered with worthless armor. 


Add to this category a few tugs, two torpedo boats, and a | 


few ancient sailing vessels (used for practice, store, and re- 
ceiving ships), and the entire United States Navy is summed 
up. 
—_—_——_3. 2 ee 
PRINTING THE PATENTS. 


Recently, in the House of Representatives, the committee 
on appropriations reported a clause authorizing the expend- 
iture from the patent fund of $40,000, for producing copies 
of current and back issues of the patents, whereupon several 
gentlemen took occasion to express their sentiments. 

It is gratifying to observe that all of the speakers’ were in 
favor of having the back patents printed as early as practi- 
cable: and although they did not sanction a sufficient appro- 
priation for the work this time, they did something towards 
it, and expressed the opinion that next year it should be 
wholly accomplished. Mr. Meyers thought that the proposed 
printing would greatly benefit inventors. ‘‘ We should,” he 
said, “‘ consult their best interests, and in doing so will al- 
ways best develope the inventive genius of our people.” 

Mr. Conger said: “‘ I think it very necessary and essential 
to the interest of inventors, who pay all these expenses in 
the end, that as large an amount as it is possible shall be ap- 
propriated ” 

Mr. Garfield was in favor of a larger appropriation, but 
thought it impracticable at present to use it, owing to the 
crowded state of the Patent Office, and the consequent ne- 
cessity of hiring space, at a heavy cost, if additional drafts- 
men were to be employed. 


Nove THOUSAND dollars has thus fat been contributed to- 
ward the Agassiz monument. 
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THE CULTIVATION OF OYSTERS. 


gun by the drill. It would be fortunate, indeed, for our 
———— oyster breeders if the stars were thus dependent. It is true 

In our last issue, we traced the oyster from the spawning | enough that the drill paralyzes the oyster (chiefly those un- 
bed through its four or five years of development. It is now | der three years old) by boring a hole into the oyster’s heart, 
on what may be called the fattening ground, the firm gravelly | as its large muscle is called ; but the star waits for no such 





bottom of a channel between rocky islands, swept by a tide | intervention. On the contrary it destroys both the drill and 


which runs like a river in flood. Here the oysters spend | the oyster, and every other mollusc it comes across. 

their last season, with as much enjoyment, we fancy, asoys-| In the current issue of the Popular Seience Monthly, Mr. 
ters are capable of. The conditions of oyster life are here | Lockwood gives a more correct account of this baleful star’s 
evidently at their best, for the oysters improve astonishing-| proceedings. He errs, however, in saying thot the star mere- 
ly, doubling in bulk of meat, it may be insix months. Here | ly clasps the oyster, then patiently awaits its opening, where- 
the crooked are made straight by their own efforts, the slen- | upon it drugs its victim as a burglar might blow chloroform 
der grow broad and round, the lank become stout, and the | through the crack of a partly opened door. The rapidity 
flesh of all grows plump and hard to the very gills. Notice | with which stars destroy oysters, and the invariable corrosion 
the difference between the opened “natural” and a “‘ trans- | of the outer edge of one of the valves of the oyster’s shell, 
plant ” of corresponding age, especially in front of thecircu-| making it shorter than the other and the junction of the 
lar muscle commonly called the heart! 





But the oyster is not yet in condition to tickle the palate of 
the epicure. It is full of bitter, salt sea water; the gills are 
discolored, and the whole system needs renovating. It must 
have a drink of fresh water. The common run of oysters 
are taken direct from the “‘ salt” to the market. Not so the | 
fancy product of cultivation. These are taken to the mouth 
of a sweet-watered river and placed for a few hours in a| 
shallow float, which swims near the surface of the water. | 
Here the oysters ‘‘ drink,” as it is technically called, spirting | 
vigorously, and freeing themselves of all deteriorating mat- 
ter. Open one now. It lies plamp and white in the shell, | 
rounded to the gills, which are scarcely visible, in every part | 
clean and tempting to the most fastidious. Taste it, and know | 
how sweetly delicate an oyster may be! 








between a thoroughbred oyster, properly handled, and an or- 
dinary oyster such as one sees in the markets, as there is be- 
tween a rough seedling pear and a Bartlett which melts in 
the mouth. Those who have learned the difference experi- | 
mentally will eat no other where the cultivated are to be | 
found. 

The variety we have been studying are genuine “saddle 
rocks,” raised on their native soil. Other varieties differ in | 
color and flavor, and have their local admirers; but none | 
surpass the true saddle rock in all the qualities that form.| 
the perfect oyster. 

We set out to describe the cultivation of oysters, and have | 
done so as one might describe the cultivation of wheat in Ne- | 
braska, omitting to mention grasshoppers. It will not do, 
however, to leave out the shadows of the picture. The oys- ; 
ter eater may care but little for the long battle that has been | 
waged with various enemies to secure the development of | 
the savory morsel that lies before him on the half shell ; but | 
to the man who raised the oyster it is a matter for serious | 
consideration. If a crop of wheat required five or six years | 
to come to maturity, and during all that time was subject | 
to invasion by destructive insect pests, not to mention hu- | 
man marauders and elemental dangers, it would bear some 
resemblance to a crop of oysters. The likeness would be | 
still closer if the attacks were made invariably in the dark. | 
It is hard watching against enemies which work undercover 
of from ten to a hundred feet of water. 

The chief animate enemies of the oyster and the oyster | 
cultivator are (barring oyster thieves) the starfish, the drill, 
and—shall we say it?—the periwinkle. The starfish is pe- 
rennial. It is to the oyster grower what the grasshopper 
or the army worm is to the farmer on terra firma. Its worst 
assaults, too, are made in like manner, that is, in over- 
whelming masses. The sea is fullof them, and at times they 
will come up from deep water in solid column, broad enough 
to run over large areas, and so numerous that not a living 








STARFISH AT WORK. 


thing remains in their path. Miles of oyster beds have been 
laid waste by them, and the perpetual possibility of such 
|invasions makes the oyster grower’s investment extremely 
| peovastous. It is only by constant dredging that it is possi- 
ble to do anything on the north shore of the Sound, the cost 
of carrying on the war, with the losses entailed, making the 
heaviest of the oyster breeder’s taxes. On the Long Island 
shore they have been, we are told, less troublesome of late. 
By persistent labor many grounds formerly given over to 
their ravages have been recovered ; and when steam comes to 
be more generally used in dredging, it is possible that the 
pest may be quite overcome and exterminated. 

A short time ago one of our scientific cotemporaries pub- 
lished a digest of a French report, in whieh the starfish was 





t 
Not many people know it, but there is as great a difference 





WORK OF STARFISH. 


wo imperfect, is evidence enough that the burglar waits for 
no opening of the door. By what process the shell is eaten 
away, whether by an acid secretion or otherwise, we do not 
know. That it is eaten away, the shell of every oyster killed 
by stars bears unmistakeable testimony. 

The case of the periwinkle is less clear. The assertion of 
certain naturalists thatthe ’winkle is a harmless and innocent 
vegetarian is met with such derision, by oysternien, as shep- 
herds would be likely to greet the assertion with that wolves 
eat nothing but grass. They regard 'winkle as the chief de- 
stroyer of mature oysters, and will show you just how the 
oyster’s nose is broken off between the tough foot of the 
’winkle, and its outer shell. They have caught the rascal in 





WORK OF PERIWINKLE. 


the act time and again, with more or less of the oyster de- 
voured. It is a pretty case of conflicting testimony as it 
stands, possibly one of mistaken identity. 

The drum fish, which makes such havoc among the oys- 
ters of other localities, is but an occasional visitor in the 
Sound, and never in sufficient force to do much harm. 

It must not be supposed that this exhausts the list of the 
difficulties and dangers which the oyster grower has to con- 
tend against. Inanimate as well as animate Nature bears 
hard upon him in more ways than we have space for men- 
tioning. Nevertheless endurance, pluck, and energy prevail 
in this as in other forms of industry, especially new ones, in 
which everything has to be learned by experience. Though 
greatly extended during late years, the business of oyster 
culture is yet inits infancy, It cannot fail to become more 
and more important as rapid transit broadens the area over 
which live oysters may be distributed, and more of the in- 
habitants of the interior learn to know the oyster’s capabili- 
ties. 

In closing, we must express our special indebtedness for in- 
formation, for opportunity to study the workings of oyster 
culture on the spot, and for the specimens selected for these 
illustrations, to the Messrs, Hoyt Brothers, oyster farmers 
and dealers in fancy oysters, at Norwalk, Conn. 





Prizes for Chemical Discoveries. 

The following prizes for chemical discoveries are offered 
by the Société d’ Encouragement, Paris: Disinfection and 
prompt clarification of sewage, $200, 1875. Ink not attacking 
metallic pens, $200, 1875. Economical production and ap- 
plication of ozone, $600, 1875. Fixation of atmospheric nitro- 
gen, either as nitric acid, ammonia, or cyanogen, $400, 1876. 
Artificial production of graphite, suitable for lead pencils, 
$600,1877. Artificial preparation of a compact black diamond, 
$600, 1877. Industrial application of oxygenated water, 
$400, 1878. 


The Railway World. 

This is the title of a new and handsome weekly paper, 16 
quarto pages, $4 a year, lately established at Philadelphia. 
It is the successor of the United States Ratilroad and Mining 
Register. If we may judge from the contents of the first 
number, the new periodical is in the possession of the real 
requisites for success, namely, ability and enterprise. We 
cordially wish for it the highest prosperity. 








Ir is reported that the owners of the Great Eastern are 
contemplating the project of turning the ship into an immense 








described as helping to complete the work of destruction be} 


hotel, and sending her to the Centennial Exposition. 
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FINISHING LOCOMOTIVE WHEELS. 

On page 6 of our current volume, we illustrated an inge- 
niously designed machine for slotting curvilinearly the in- 
sides of locomotive wheels made of wrought iron; and in 
further illustration of the subject of finishing such wheels, 
we publish two views of a tool of German origin, exhibited 
by the Chemnitz firm at the Vienna “Exposition. It is de- 
signed for planing the spokes of locomotive wheels, the tool 
traveling at an angle to the horizontal to provide for in- 
creased thickness: of metal at the hub. The tool holder is 
located at the outer end of a reciprocating ram, said ram 
working in guides formed on a plate which can be adjusted 
at different angles, so that the tool is made to take its cut in 
a direction corresponding to 
the desired taper of the wheel 
spoke, 

The tool holder at the end 
of the ram is adjustable verti- 
cally, and it is also provided 
with a toothed are actuated by 
a worm, and so arranged that 
the point of the tool can be 
made to traverse on the are of 
a circle, convex upwards, this 
traverse being self-acting. In 
this way the desired rounded 
form can 2 given to the edges 
of the spokes. The motion is 
given to the ram by a crank of 
adjustable throw in the ordi- 
nary way, 2nd it will be noticed 
that the carriage on which 
the ram is mounted is capable 
of being traversed along its 
bed by self-acting gear, the 
machine being thus made avail- 
able for a variety of work be- 
sides that of spoke edge pla- i 


taken up, and necessarily occupies increased space. In & 
word, it swells, and in so doing pushes off the paint film, 
which, sooner or later, drops away from it. This undermin- 
ing action of the rust is the chief difficulty to be contended 
with in effectually preserving iron surfaces by means of paints 
or varnishes. It is not improbable that the linolein itself 
an oxide, may impart oxygen to the iron, and thus promote 
its rusting. This idea has been suggested by Professor Wil- 
liams in a recent treatise on the subject ; and while it is pure- 
ly speculative, it may account for the oxidation of iron sur- 
faces, when to all appearance effectually protected by a film 





of paint thick enough and continuous enough toexclude both 





air and dampness. 























would probably answer, but paraffin is as cheap as any, and 
quite as good if not better, the only exception as to quality 
being made in favor of some kind of vitreous enamel, which, 
while costing more, would certainly be more permanent in 
its benefits. Brushed upon the outside merely, it is doubt- 
ful if paraffin” would have much effect in preserving the 
iron, while it would certainly tend to lessen, if not destroy, 
the mechanical adhesion of a surface paint. There is no 
reason, however, why bridge work, iron fronts, etc., should 
not be treated with paraffin before they leave the shops 
where they are made, which would greatly simplify the 
problem of their easy and economical preservation from oxi- 
dation. In the absence of such treatment, a careful coating 
with the paint above described 
will probably prove the most 
effectual means of protecting 
iron surfaces.—Painters’’ Mag- 

azine. 

a 

An Unhappy Attachment, 
“The Dover (Ohio) Reporter 
states that a painful scene oc- 
curred in a church in Bucks 
township, Ohio, a few Sundays 
ago. The church had lately 
undergone repair. Among other 
improvements a new coat of 
paint was placed on the pews, 
followed by a coat of varnish ; 
the result was most pleasing to 
the eye, but unfortunately the 
= varnish had been applied so late 
in the week that it had not had 
time to become hard before Sun- 
day, when the congregation 
flocked to their seats. No ap- 
parent inconvenience was suf- 
fered until the clergyman was 








ning. This machine is, in 
fact, a very useful one for a 
locomotive shop. where it is 
desired to turn out highly finished wheels, and is of very 


good design generally. 
me 


The Protection of Iron Surfaces. 

The increasing utilization of iron as @ material of architec- 
tural and engineering construction, and the necessity for 
protecting it from surface deterioration by means of some 
kind of paint which is at once economical and durable, have 
given the subject to be considered in this article a very great 
practical importance to painters. Until within a short time, 
our painters have not seemed to realize that iron required 
special treatment, very different from that which would 
answer with wood or brick; and during the first ten or fif- 
teen years of the history of iron architecture in this coun- 
try, the best effects of design and ornamentation were spoiled 
by heavy coats of white paint, which were sure to become 








streaked. with reddish stains very soon after they were put 
on. There has been a very decided progress—to- 
wards a style of printing at once tasteful, durable, 
aad adapted to iron as a material of construction 
—since white iron fronts were general, and many 
of the iron buildings in New York are models of 
beauty as wellas strength; but we may consider 
the painting of iron an art yet to be learned by a 
majority of painters, if we may judge by the 
many conspicuous examples of ugliness and bad 
taste which disfigure our finest business streets. 
In mixing paints for iron surfaces, it is of the 
first importance that the best materials only be — 
used. Linseed oil is the best medium, when free 
from admixture with turpentine. A volatile oil, 
like turpentine, cannot be used with advantage 
on a non-absorbent surface like that of iron, for 
the reason that it leaves the paint a dry scale on 
the outside, which, having no cohesion, can be 
readiiy crumbled or washed away. Linseed oil, 
on the other hand, is peculiarly well adapted for 
this purpose. It does not evaporate in any per- 
ceptible degree, but the large percentage of lino- 
lein which it contains combines with the oxygen 
of the air, and forms a solid, translucent substance, 


WHEEL SPOKE PLANING MACHINE. 


In selecting a paint for ron, mechanical adhesion is a con- 
sideration of the first importance. In this respect, paints | 
differ widely, but it must be remembered that, in painting or 
varnishing a metallic surface, mechanical adhesion is all we 
have to depend upon. With absorbent surfaces it is different. 
Professor Williams gives it as his opinion, based on obeerva- | 
tion and experiment, that pitchy or bituminous films are es- 
pecially effective as regards their adhesion to iron: for ex- 


about to deliver the benedic- 

tion, when the congregation 

were horrified to find that they 
' were unable to stand up; they were, in fact, glued, or rather 
varnished, to their seats. Their spasmodic efforts to rise were 
most distressing to witness; in vain did the clergyman ex- 
hort them from the pulpit to resignation. They were seized 
with akind of panic, all the more frightful because: they 
were for the moment powerless ; at last, by what seemed to 
| be a simultaneous and herculean jerk, they managed to tear 
| themselves from their sittings; but at what a sacrifice! The 


ample, solutions of asphalt or pitch in petroleum or turpen- | pews were literally covered with fragments of Sunday ap- 


tine. These are also very effective as regards continuity, | parel. 
| meres were left as souvenirs of the tenacity of the varnish 


owing to the fact that, in drying, they form plastic films, 


which yield with the expansion and contraction of the iron, | 


and manifest no tendency'to crack. If the surface is rusty, 
they penetrate the oxide scale, and envelope the poatiales | 
very effectually, making them a portion of the paint. The | 


solubility of such a film in water may be counteracted by | 
The experiment may easily be | 


mixing it with linseed oil. 
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Shreds of silk, lawns, calico, broadcloth, and cassi- 


used in beautifying that church and the hapless congrega- 
tion, rushing from the doors, hurried homewards with an ex- 
pression on their faces as though their hearts were even more 
severely rent than their garments, 


sm 
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Chemical Action of Sea Water on Boilers, 

In all boilers in which salt water is used, the 
plates are attacked and the portion of the iron 
dissolved is ultimately found in the scale, or the 
mud, to which it imparts a brick red tinge. Out 
of the three principal salts always present in salt 
water, namely chloride of sodium, chloride of 
calcium, and chloride of magnesium, to the former 
two the deleterious action mentioned is ordinarily 
attributed. This, however, is an error, since both 
salts are neither decomposed nor altered at the 
highest temperatures, and hence they cannot be 
caused to affect the iron through the heat in the 
generator. 

The chloride of magnesium, however, a writer 
in the Annales de Industrie points out, decom- 
poses into hydrochloric acid and magnesia. The 
former in contact with the iron attacks it, form- 
ing chloride of iron, which is soluble in water. 
When the chloride of magnesium is deposited by 
the salt water on the portions of the boiler, this 
result takes place; and the chloride of iron, dis- 
solving in combination with the carbonate of lime 
already in solution, forms chloride of calcium and 
red oxide of iron, which is found in the scale. 








of resinous appearance, which possesses much 
toughaess and elasticity, and will not craek or blis- 
ter by reason of the expansion and contraction of the iron with 
variations of temperature. It is, moreover, remarkably ad- 
hesive, is impervious to water, and is very difficult of solution 
in essential oils, spirits, or naphtha, and even in bisulphide 
of carbon. Another important advantage of Jinolein is) 
that it expandsin drying, which peculiarly adapts it to iron 


WHEEL SPOKE PLANING MACHINE—END VIEW. 


tried by mixing about two partsof Brunswick black with one 


of white, red, or stone colored paint, the body of which is 


composed of red or white lead or litharge. Red lead is the 
best for many reasons, if finely ground and thoroughly 
mixed with linseed oil. Any one of several kinds of bitu- 
men may be used, either natural mineral asphalt, pine pitch, 


surfaces; since cracks, however minute, resulting from | or artificial asphalt, such as gas tar or the residuum of pe- 
shrinkage, expose enough of the metal to afford a chance for | troleum distillation in cases where the crude oil has been 


corrosion, which will spread in all directions, undermining the | 
paint and causing it to scale off, besides discoloring it. 

With all its advantages, however, the best linseed oil paint 
is but poorly adapted to long service as a protection to iron 
surfaces exposed to extreme variation of temperature and 
to all kinds of weather. Even the continuous film of lino- 
lein, notwithstanding its compactness and the additional 
substance afforded by the body of the paints, gradually losses 
its toughness, curls up, and peels off. If chipped off by ac- 
cident before it had lost its hold on the iron, we find, if we 
carefvily examine the exposed spot, that a thin film of oxide 
has formed under it. This fact accounts for its diminished 
adhesion. Iron, in uniting with oxygen to form a rust, in- 


creases its bulk in proportion to the amount of oxygen it has | is 





distilled before being treated with acid. This gives a very 
hard, bright pitch, which is soluble in ‘once run” 

spirit, and which makes the base of an excellent, cheap, and 
durable paint for ironwork in exposed positions. 

During the past few years the writer has heard many ac- 
counts of the preservative influence of paraffin when 
applied to iron surfaces, and can recommend it for all classes 
of ironwork which can be treated hot. The most effective 
method of applying it is to heat the iron in vacuo, in order 
to expand it and open its pores, when paraffin, raised to the 
proper temperature, is run upon it. By this means the iron 
is penetrated toa sufficient depth to afford a very effectual 
protection against oxidation, especially when a suitable paint 





subsequently applied. Any non-oxidizable substance 


It remains, therefore, to find a means of combat- 
ting this action of chloride of magnesium, in or- 
der to preserve marine and other boilers in which sea water 
is used, 
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DISAPPEARANCE OF A VALUABLE BooK.—The London 
Builder states that the Book of Kells, written by Saint Co- 
lumbkill in the year 475, the most perfect specimen of Irish 
art, with illuminations, and valued at $60,000, has disap- 
peared from Trinity College library. It is alleged to have 
been sent to the British Museum for the purpose of being 
bound. The volume is regarded as the palladium of Ireland. 
A receipt for it, signed by a Mr. Bond, purporting to be from 
the British Museum, has been placed in the hands of the 
Provost of Trinity College, Dublin. The greatest excite- 
ment prevails in the College respecting the mysterious dis- 
appearance of the volume. 


AppLes HatF SWEET, HatF Sour.—We are indebted to 
Mr. J. H. Parsons, of Franklin, N. Y., for specimens of fruit 
as above. They are of the greening species, sound and ripe. 
The two flavors are quite distinct; the sour portions have a 
greener and more full appearance than the sweet parts, which 








are softer and of a yellow hue. 





rere 


























JANUARY 16, 1875.] 


Scientific American. 











—— 


HILLSIDE MINING IN COLORADO. 





The mineral wealth of California, Colorado, and Nevada 


is such as to render it probable that there will consequently 
be an increase in the values of all commodities, owing to the 
vastly increased amount of the precious metals which will, 
during the next few years, be brought into the market. 
Moreover, the labor interests of this country will be largely 
affected by recent discoveries, as the want of employment 
in the Eastern . States creates a steady flow of travel to the 
El Dorado of the Great West. 

The San Francisco Chronicle reports as follows: 

‘‘ The recent wonderful developments on the Comstock are 
far ahead of anything before made on that famous lode. The 
great bonanza, or ore body, running through the Consolidated 
Virginia, California, and Ophir mines, seems to be improving 
in all directions. The general character of the ore is the 
same as in all mines—being a mixture of red chloride and 
sulphuret ores. The Cali- 
fornia mine has come sud- 
denly forward as the richest 
mine on the Comstock, and 
Belcher and Crown Point, 
producing over a million: a 
month, are thrown into the 
shade by the developments 
in the mine above men- 
tioned. Mining experts who 
have visited the lower lev- 
els place most astounding 
estimates on the amount of 
ore insight. Some of these 
estimate that in the Conso- 
lidated Virginia there is, 
standing in the mine above 
the 1,550 feet level, over 
$43,000,000 worth of ore, or 
about $27,000,000 in divi 
dends. The estimates of the 
value of the ore in the Cali- 
fornia vary from $50,000,- 
000 to $150,000,000. 

**Plenty of ore is found 
in the Consolidated Virgi- 
nia, assaying on an average 
$600 pertun. At one place 
the ore body is found to be 
140 feet wide. 

‘‘In the California mine 
the discoveries are attract- 
ing universal attention. 
Quite recently the north 
drift on the 1,500 foot level 
was connected with the 
south drift on the same lev- 
el in the Ophir, thoroughly 
ventilating the mine and 
creating a fine circulation of 

air. The cross cut fromthe 
bottom of the south winze on the south line of the Ophir, 
60 feet below the 1,465 foot level, is developing a more valu- 
able body of ore than anything yet found in that section, no 
longer leaving a doubt that the California has one of the 
richest and most extensive ore bodies ever discovered on the 
line of the Comstock. 

“The ore in the Ophir is the same as that in the Consoli- 
dated Virginia, showing that both companies are at work on 
the same body. On the 1,466 foot level the bonanza is con- 
stantly expanding, and the value of the ore is almost daily 
increasing. Itis estimated by those who have taken the 
pains to make the necessary measurements that there are 
now in sight, on the 1,465 and 1,300 foot levels of the Ophir, 
not less than 150,000 tuns of ore. Specimens are here found 
that are so pure as to be malleable on some of their surfaces. 
A specimen taken out here lately assayed over $8,200. It is 
thought that the ore in this drift will average $1,200 per 
tun. At last accounts the face of the drift was in the same 
material.” 

Our engraving, taken from Harpers’ Weekly, shows the 
manner in which mining is carried on in the mountainous 
districts where the lodes lie above the surface of the val- 
leys, embedded in the hills. Many of the slopes are literal- 
ly honeycombed by these horizontal workings, and the labor 
expended in prospecting for paying ores, frequently without 
adequate result, has been very great. But in the aggregate, 
the yield of the gold and silver has been enormously profita- 
ble to the Colorado miners, and the occasional failure of a 
lode, or an unsuccessful prospecting scheme, is not likely to 
discourage so hardy a race. 


The Cause of Earthquakes and Volcanocs, 

The interesting paper of Professor Robert Mallet on the 
above subject, an abstract of which was first published in 
this country (we believe) in the Science Record, January, 
1878, is attracting much attention. We will briefly recapitu- 
late the points of the new theory. 

The various relations and points of connection between 
volcanic phenomena, earthquakes, and lines of mountain ele- 
vation imply that they are the results of the play of one 
set of cosmical forces which have been brought into ope- 
ration by the gradual cooling of the earth from an incandes- 
cent sun-like state to its present condition. His argument is 
as follows: As the cooling of the earth proceeded, the crust 
gradually thickened and contracted less and less as the tem- 
perature became lowered. The hotter nucleus, on the other 
hand, contracted more, being at a higher temperature than 
the crust and having a higher co-efficient of contraction for 
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equal loss of heat. By this process, which is still going on, 
the crust of the earth would shrink at one rate, and the vastly | 
hotter central portion at another and greater rate ; and cavi-| 
ties would be formed between the crust and the nucleus, cavi- | 
ties which would be inevitably filled by the crushing down of | 
the solid crust on the more swiftly contracting nucleus, by 
the force of gravitation, which is sufficient to crush the hard- 
est rocks; and as the solid crust follows the shrinking nu- 
cleus, “‘ the force expended in mutual crushing and disloca- 
tion of its parts is transformed into heat,” by which, at the 
points of crushing, the rocks are heated even to fusion. The 
access of water to such points determines volcanic eruption. 
These points of crushing may occur at various depths in the 
solid crust. He then proceeds to measure the amount of ac- 
tual contraction by the annual amount of heat lost by radia- 
tion into space, which is sufficient to liquefy 777 cubic miles 
of ice into water at 32°, and comes to the conclusion that less 
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than one fourth of total annual loss of heat would suffice to 


produce the contraction necessary for his hypothesis. The 
actual amount of annual contraction is estimated at a reduc- 
tion of three fifths of an inch, an amount too small to be 
measured by any astronomical methed, and yet more than 
enough to produce all the volcanic phenomena now to be ob- 
served on the surface of the earth. 





Aggregate Steam Power of the World. 


Dr. Engel, director of the Prussian Statistical Bureau, has 
been making estimates, on such statistical data as is availa- 
ble, of the total horse power of steam engines in the world, 
as every country has tolerably correct railroad statistics. Dr. 
Engel thinks that the following returns with reference to 
locomotives is not far from right: 
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It may be assumed that there are still four or five thousand 
additional locomotives in countries from which no statistics 
have been received, so that something like fifty thousand en- 
gines of that description, of an aggregate of 10,000,000 horse 
power, are now in use. Dr. Engel estimates all the engines 
in use—locomotive, marine, and stationary—at about 14,400, - 
000 horse power. 

Assuming that the above statistics are approximately cor- 
rect, it would appear that one third of all the steam engines 
and steam power in the world are employed in the United 
States. This will, in some degree, account for the extraor- 
dinary industrial progress of this country and the high rank 
it maintains in all departments of practical engineering. The 
population of the United States is 40,000, while the aggre- 
gate population of the other countries above named exceeds 
890,000,000. 








Extraordinary Inundation of the Nile. 

The Nile inundation for 1874 reached a higher level than 
has ever been the case within the memory of man. On the 
10th of October, whole villages along the banks, it seemed, 
must be swept away ; and had it not been for an immense 
levy upon the population for workmen, the losses and de- 
struction would have been enormous, No less than 700,000 
people were set at work opening ditches and channels for the 
flood. It was only by the protracted and severe effort of this 
multitude that the danger was averted. 





Greenhouse and Window Plants. 

Ventilation is one of the most important things to look 
after at this season, as by a little injudicious opening of ven- 
tilators many choice plants may be ruined, Always open on 
the side opposite to that from which the wind blows. When 
the weather is very cold and freezing, air enough will enter 
through the little cracks to 
afford the necessary ventila- 
tion. 

Water should be applied 
only when the soil isdry ; and 
then give an abundance, other- 
wise the plants will soon per- 
ish. Shower the foliage once 
or twice a week, except dur- 
ing the coldest weather. 

House plants usually suffer 
from the dry, dusty atmos- 
phere of the rooms in which 
they are placed. If show- 
ered occasionally, and the 
thick-leaved kinds wiped off 
with a damp sponge, they 
well grow much better. 

Wardian cases or ferneries 
are now in general use among 
plant lovers, as they enable 
one to grow a few ferns and 
other plants very readily and 
with but little attention, ex- 
cept to shade from the direct 
rays of the sun. But little 
water is needed after that 
given the plants when first 
sect out; if any mold appears, 
the case should be opened 
for an hour or two every day, 

Bulbs that have made good 
roots may now be brought up 
from the cellar, and in six 
weeks’ time will give an 
abundance of flowers. 

Succulents, such as echervi- 
asand tender sempervivums, 
will winter in a cool part of 
the greenhouse, if kept dry. 
Water should only be given 
sparingly. 

Cactuses coming into flower will require plenty of water, 
and those at rest scarcely any. 

Insects should be looked after closely; give the house a 
thorough smoking once or twice a week, to kil] the green fly 
and other pests.—Agriculturist. 





Sheet Metal Pipes. 

M. Vanche Denis, of Gaulier (Ardennes), France, says the 
Tronmonger, has invented a system of manufacture of lap- 
jointed metallic pipes, by forming a bend in and turning up 
the longitudinal edges of a long, narrow sheet of metal. By 
curving this band by the aid of a special shoulder piece, and 
then passing the band, thus prepared, between a series of 
grooved pulleys, which draw toward each other, and clasp 
and press together the edges of the metal band, curved so 
as to produce a cylinder, he makes a pipe with perfectly tight 
joint, and of the required diameter. 


a. 
- 


CLosine CRACKS IN Cast IRON STOVES.—Good wood ashes 
are to be sifted through a fine sieve, to which is to be added 
the same quantity of clay finely pulverized, together with a 
little salt. The mixture is to be moistened with water enough 
to make a paste, and the crack of the stove filled with it. 
The cement does not peel off or break away, and assumes an 
extreme degree of hardness after being heated. The stove 
must be cool when the application is made. The same sub- 
stance may be used in setting the plates of a stove, or in fit- 
ting stove pipes, serving to render all the joints perfectly 
tight. 





W. R. 8S. says: ‘‘ In making a rubber joint, take a piece of 
chalk and rub it on the side of the rubber and flange where 
the joint is to open; and when required, they will come apart 
easily, and not break the rubber, altLough thelatter may be 
burnt and hard. Repeat the chalking before screwing up, 
and you will have as good a joint as ever, and the rubber 
can be used a great number of times. I have seen a black- 
smith measure a piece of iron and put chalk marks where he 
wanted to cut it; he then put it in the fire and heated it to a 
bright red, and the chalk was still there, unaffected by the 
heat.” 





A CuRE FcR BriGHT’s Diszase.—Dr. Hegewald says: Half 
pint, thrice daily, of a fresh infusion of the leaves of agpien- 
tum scolopendrium, L., is ® most successful treatment in 
Bright’s disease. This is the hartstongue or spleenwort, 
and is said to be popular, in Devonshire, England, and else- 








where, for ite medicinal virtues. 
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Zinc in Bollers. 
To the Editor of the Scientific American: 

In your paper of December 12, a correspondent states that 
aine is a preventive of boiler incrustation. Seven or eight 
years ago, I tried the experiment,under the idea that an elec- 
trical condition might probably have something to do with 
boiler incrustation. The boiler I had was an upright one, I 
placed a piece of zinc, weighing about two pounds, on the 
dome inside, between the tubes; it remained there about 
two months, and during that time the boiler was opened at 
the bottom, on three sides, for a weekly cleaning. I noticed 
that the mud (Mississippi mud) was quite different from that 
previously deposited. Before it was mostly made up of 
scales; but after the zinc was put in, the deposit was soft, 
anc scarcely a sign of scale was visible, the surface of the 
iron within looking fresh and new. 

Notwithstanding this favorable action of zinc, it is not to 
be recommended for this purpose. I found the cylinder, pis- 
ton rod, and piston head badly incrusted by something 
which I could not anderstand; the pump worked badly and 
frequently failed, becoming incrusted within. I sent it to 
be repaired to the maker, who, on opening it, expressed his 
surprise at its condition, and said: ‘‘ How came this stuff on 
the pump? It looks like calamine.” Zinc as a preventive of 
builer inerustation will not do; if, however, the zinc pro- 
duces a galvanic current, and renders the iron negative, 
then the experiment is suggestive of a principle that can be 
used by an external application of the galvanic force. 

Carondelet, Mo. L. T. WELLS. 














To the Editor of the Scientific American: 

I saw in your issue of December 12 that an engineer on 
the steamship St. Laurent, running between New York and 
France, had left an ingot of zinc in one of his boilers; and 
on looking for it at the end of the next trip, he found it all 
wasted away toa mere mud. This is not new here. Mr. J. 
J. Mlingworth, Chief Engineer of the Utica Steam Cotton 
Mill, first introduced zinc in their boilers nearly 20 years ago; 
and by his recommendation it is now used in the New York 
Mills’ boilers and in many other places. Mr. I. claims that 
the zinc has a great affinity for oxygen,and therefore absorbs 
the oxide in the water, and thus prevents its affecting the 
iron of the boiler. I herewith send you a couple of pieces 
which I obtained from him; and you will see that they are 
not all gone to mud, as they would have been if they had 
been left in the boiler a week or two longer. These pieces 
have been in the boiler about four weeks, In the New York 
Mills where soft water is used, the zinc will lay there with- 
out being affected; but as soon as the hard water of the 
S«uquoit Creek is used, it begins at once to affect the zinc. 
Nor is this all the effect of the zinc in the boilers; it pre- 
vents the steam pipes (running round the mill for heating 
purposes) from rusting. 

To show this more conclusively, I will say that the piping 
in the above mill, where zinc has been so freely nsed, has 
been in 25 years, and has needed no more than the ordinary 
repairs that such pipes require. But on the other hand, the 
company built a new mill (which was started in October, 
1869), and, for some reason not explained, there was no zinc 
puitinto the new boilers for about 3 years. The result of 
this neglect or oversight was that the heating pipes all 
through the mill began to leak at the elbows, couplings and 
Ts; and on taking the pipe apart for repairs, it was found 
that, wherever the steam either struck the T or elbow or 
dripped into it, there was a hole eaten into it; and when a 
piece of pipe was to be taken down,there was no telling where 
the workman could stop, because the pipes, Ts, elbows, 
and couplings were generally eaten away. Ialso send you aT, 
which is a fair sample of all the pipe and other joints con- 
nected with it. 

When this was brought to the knowledge of Mr. I.,he be- 
gan at once to put zinc into the boilers of that mill, and the 
result of it is that the rusting of the pipes has entirely 
stopped, and the bill of repairs lessened accordingly. I am 
told that the above engineer has used zinc in his boilers for 
over 25 years, with the same results in all cases. 


Utica, N. Y. AJAX. 
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Phosphor Bronze. 
To the Editor of the Scientific American: 

The manufacture of this alloy was commenced in our city 
in 1872, and has since gradually gained its way into many of 
out industrial works. At the time of its introduction, I had 
charge of the machinery of one of our large rolling mills, and 
was induced to try it for journal bearings for our rolls and 
other heavy machinery. The disadvantage that bearings in 
rolling mills labor under is that they are scarcely ever bored 
or fitted in any way, the pattern being made as exact as pos- 
sible, so as to save the work of fitting. Thus the bearings 
are subjected not only to the heat induced by friction, but 
also to that imparted to the rolls by the hot iron passing be- 
tween them. Add to this the muddy, gritty water run upon 
the necks to keep them cool, the immense amount of cinder 
thrown into them from the hot iron, and often bad grease 
and « careless roller, and you have # combination of difficul- 
ties that are hard to overcome. The brass bearings in an 
eight inch train of rolls last for from one hour to six months, 
the latter being the exception. As I have seen both brasses 
and necks cut so badly as to be worthless within an hour, by 
cinders getting into them, by worthless grease, by hard spots 
in the brass starting a neck, by the chippings from the neck 
tearing the brass to pieces, and by the carelessness of the 
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I will describe the three most important trials made with | 
the bronze bearings. I placed a set of trial bearings under 
the necks of a pair of finishing rolls, in a ten inch mill, on 
November 25, 1872. On November 23, 1873, they were taken 
out and examined, when it was found that they had not worn 
one thirty-second of an inch on the bearing proper ; and they 
were only discarded because the collars were worn out On ac- | 
count of the excessive end wear, caused by forcing the bear- 
ings against the ends of the rolls by set screws, to keep the 
grooves over each other. Thesecond test was a much severer | 
one. A set of bronze bearings were placed under and over the 
middle roughing roll of an eight inch train on December 2, 
1872, and were used just one year before they were worn out, | 
though the necks of the rolls had been previously badly scored 
by cinders. In the roughing rolls of any mill a large amount 
of cinder is thrown into the bearings, thus making such 
tests as the above very severe. In the first test, a careful 
roller was in charge of the mill ; in the second test, a careless 
one. The third test was the most severe of all. One of the 
E bronze plates was put under the upright shaft of a thirty- 
five tun rotary squeezer, and a set of A bronze plates under 
the horizontal shaft. Every rolling mill man knows that it 
is an impossibility to keep all the cinder from the bearings 
of the horizontal shaft, cover it as you will. The one men- 
tioned had four covers, owing to the fact that, as water is 
used on the squeezer to keep it cool, it will wash fine parti- 
cles of cinder into the journals. After using it from August 
1, 1878, to August 1, 1874, having made about seven millions 
of revolutions and turned out over ten thousand tuns of iron, 
the upright bearing had worn but one sixteenth of an inch, 
and the horizontal about one tenth of an inch, a result far 
ahead of any other I have ever been able to hear of. 
| Six or seven grades of this alloy are now made, being marked 
| by letters, the Sligo, or A, being used principally for jour- 
‘nal bearings. The E brand is almost as hard as steel. I 
send you a sample of the A, and also a chart of its tensile 
strength compared with other alloys, I have never had any- 
thing to approximate it for rolling mill use, except a compo- 
sition of nine parts tin to one of copper; but this is not often 
available, on account of its low melting point. 

I am induced to send you these lines, as I have not noticed 
any actual trials reported by any of your correspondents, and 
for the reason that I have received so many good things from 
thedable you spread that I cannot refrain from adding my 
mite. JOHN A, BRASHEAR,. 


Pittsburgh, Pa 


@®@team Boiler Explosions, 
To the editor of the Beientific American: 

The frightful results of the bursting of steam boilers, en- 
tailing (it may safely be assumed, in three cases out of four) 
the loss of life or maiming of one or more persons, have led 
to many inquiries as to the probable cause of these catastro- 
phes. The almost invariable verdict is rendered, however, 
by the coroner’s jury that ‘‘ Mr. , the engineer, came to 
his death by the explosion of a steam boiler in the factory of 
Messrs. Smith & Jones, to whom no blame is to be attached, 
the cause of said explosion being unknown, reliable witnesses 
having sworn that five minutes prior to the explosion the 
water stood at 3 inches over the flues and the steam gage 
indicated oniy 90 pounds pressure to the square inch.” In 
some cases, a stoker testifies that he observed a trifling leak 
in the lower part of the boilera day or two previously, but did 
not mention it, as it appeared so insignificant. Let us, how- 
ever, examine into the subsequent effects of this insignificant 
leak. 

The nature of the effects of one of these apparently spon- 
taneous explosions, the demolition of the entire building in 
which the boiler was, the shattering of all the windows for 
some distance around, and the deafening report, all preclude 
the possibility of our assuming a steadily increasing force as 
their cause. A sudden and violent force, such as caused by 
the explosion of gunpowder, has evidently here been at work. 
Witness the bursting of the Westfield’s boiler, of which two 
pieces, smashing through bulkheads and machinery, traversed 
the entire length of the ferry boat and lodged respectively in 
her stem and stern. I need not recall, to the recollection of 
your New York readers who visited the scene of the disaster, 
the appearance of the buildings near the excavation on the 
New York and New Haven railroad one year ago, occasioned 
by the explosion of the boiler of (if my memory serves me) 
but a six horse power engine. Since such effects as these 
could only be the result of some sudden and violent force, 
where must we look for it? 

It is obvious that no steadily increasing power could pro- 
duce the too well known effects of bursting boilers, as is 
shown by the manner in which they do occasionally burst 
while being subjected to the water test. Then, as a rule, a 
line of rivets gives way, or a seam tears open; but in no case 
is a fragment torn completely away, as is almost invariably 
the case when they burst while in use. 

The reason is simply this: Let us assume that a boiler 
containing 1,000 pounds of water generates steam to a pres- 
sure of 90 pounds to the square inch. According to Régnault, 
the temperature of the water in the boiler would be 318° 
Fah., or about 106° above the boiling point under the ordi- 
nary atmospheric pressure. Now suppose the boiler to burst 
from weakness of a plate or corrosion of a line of rivets. 
The pressure is instantly relieved, but the water in the boiler 
is 106° above its natural boiling point. Now the heat required 
to raise 1,000 pounds of water through 106° would raise about 
586 pounds of water through 180°, or, according to Lavoisier, 
would convert about “4, as much water into steam at the 
ordinary atmospheric pressure. What is the consequence? 
About 207 pounds of water are instantly converted into steam, 




















roller, I know what the bearings have to stand. 


occupying about 2,890 cubic feet: in other words, producing 


——e 


an explosive effect just about twice as great as an equal bulk 
of gunpowder. Imagine exploding 3 cubic feet of gunpowder 


in a steam boiler! 
The figures here given are rather an under than an over 


estimate, as no account has been taken of the evaporating 

power of the enormous amount of heat made sensible by the 

condensation of the superheated steam in the boiler at the 

moment of explosion. R. D, WILLIAMS. 
Maryland Agricultural College, Md. 








Bridging the Niagara River. 
To the Editor of the Scientific American ; 

Is it impossible to erect a bridge across the Niagara river 
at Lewiston, to consist of one or more arches of some endur- 
ing material, such as stone, bronze, or iron? Will some en- 
gineer answer this question, o: give an opinion? 

Such a work, if practicable, and built about 100 feet wide, 
would be better for the interests of the people of this conti- 
nent than the results of the late war. It might be built as a 
monument to Washington, and be dedicated to his memory. 
If such an enterprise can be inaugurated and completed in 
twenty years, I will give $500 toward it, and $500 to create 
a trust fund of $100,000 for the engineer and the family of 
the engineer whose skill shall be used to this end. 

We have a monument of ‘he war system in our colossal 
debt; now let us have one fora better purpose—one that 
shall interlock the friendship of two great and growing na- 
tions, Canada and the United States, and put them on good 
behavior and progress in the arts of peace. I make this pro- 
position in the highest hope for results to industrial progress. 

C. A. H. 

[The suggestion of our correspondent is a good one. We 
think it probable that such a bridge could be built, and that 
(Captain James B. Eads, of St. Louis, Mo., is the man to 
execute the work.—Eps.] 








A New Light. 

Considerable attention is now being given in Paris toa 
new lamp, the invention of Messrs. B. Delachanal and A. 
Mermet, and intended for photographic and other purposes 
where a brilliant light is required. 

The media employed are carbon sulphide and binoxide of 
nitrogen. Ignition of binoxide of nitrogen containing vapor 
of carbon sulphide produces a brilliant flame of a violet blue 
tint, peculiarly rich in chemical rays. The carbon sulphide 
lamp by which this flame is produced continuously is con- 
structed simply of a flask with two tubulures, the vesse! 
having about 30°5 cubic inches capacity. The flask is 
filled with spongy fragments of coke, or, better, of dried 
pumice, which imbibes the carbon sulphide. Through the 
central tubulure passes a tube to within a short distance of 
the bottom; in the other mouth or tubulure is fixed a tube 
of larger diameter, about 7°85 inches in length. The 
latter tube is of glass or metal,’ and contains an arrange- 
ment acting as a safety valve as well as impeding return of 
the gas and preventing explosion. Binoxide of nitrogen is 
passed by this tube into the flask, and the gaseous mixture 
is conducted by a caoutchouc tube to a kind of Bunsen 
burner, from which has been removed the air port and the 
cone regulating the supply of gas. The binoxide of nitro- 
gen is produced by a St.Claire Deville apparatus ; but instead 
of decomposing nitric acid by copper, which would be too 
expensive, a mixture of nitric and sulphuric acid is caused 
to act upon iron. 

The flame, which is about 10 inches in hight, possesses 
high photogenic properties, and is much superior to the 
light obtained from the magnesium ribbon. The apparatus 
is nearly as portable, the mixed acid being contained in one 
vessel which communicates bya tube with a vessel contain- 
ing fragments of iron. Supply is regulated by a cock. The 
flame is constant, unlike that of the electric light, and is not 
subject to spontaneous extinctions like the magnesium 
lamp. Photographs of human subjects are obtained in a 
less exposure than fourteen seconds. Photometric tests 
show (flame for flame,per measure) about twice the power of 
the oxyhydrogen light. 

The inventors are studying the question of development of 
the green coloring matter of plants by means of this light. 
The experiments are being made in M. Dumas’ laboratory at 
the Central School of Paxis, and the result will shortly be 
made public. 


Jaw-Wrenching Chemical Nomenclature, 

Is it not about time that something was done to simplify 
the chemical names of organic compounds? It seems to us 
that some of the new cognomens trench closely upon the 
bounds of absurdity; and while they may be clear enough 
to the older chemists, accustomed to words which would 
stagger the best of orthographists, we submit that they tend 
to heap up a mountain of technicality as unnecessary as it is 
discouraging to the coming student, and thoroughly unin. 
telligible to the general reader. 

_A recent number of the Deutsche Chemische Gesellschaft 
informs us that a certain chemist has studied orthoamidocre- 
sylparasulphurous acid, and that by the aid of hydrochloric 
acid and chlorate of potash he has transformed it into tri- 
chlororthotolaquinone. Further on the author discourses on 
nit [phurous acid, and finally some other 
chemist hurls at ‘us the fearful jaw-breaker of nitrate of 

thenyld. phenyldiamine. There are plenty more exam. 
ples of this kind before us, but we spare the reader. These 
names are of German origin,and hence the German chemists 
are responsible for them. Goethe,in his ‘‘ Aphorisms on the 

Natural Sciences,” says: ‘‘ The Germans have the gift of ren- 
dering the sciences inaccessible,” a sharp criticism which 
finds an apt illustration in the present instance. 





4, 

















| January 16, 1875.} 


” PR -ACTICA L MECHANISM. 
NUMBER xv. 
BY JOSHUA ROSE. 


MOVEMENTS OF PISTON AND CRANE. 


The variation in the supply of steam, when considered in | 


proportion to the amount of piston movement, to which 
reference has already been made, arises from the irregularity 
of speed in feet per minute at which the piston travels at 
different parts of the stroke: which irregularity is due to 
the varying angles of the connecting and slide valve rods 
during the stroke, but mainly to those of the connecting rod. 


| 
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movement, in the back stroke as compared with that of the | Sharpness is insisted upon asa sine qua non in this estab- 
‘front stroke; but this inequality is somewhat compensated lishment, no portrait lens being allowed to pass into stock 
| for by the fact that the cubic contents of the steam space in U2less it can produce a picture with open aperture sufficient- 
the cylinder is greater in the case of the stroke tabulated in 1¥ sharp to bear a large degree of magnifying. Such anidea 
No. 1 than it is in No. 2, because of the space occupied dur. | ®8 diffusion of focus is not recognized, the reason assigned 
ing the latter by the piston rod. being that, if once a lens is made that will produce absolute 
The expansion commences earlier in the stroke, and ends | Sharpness, perfection of definition can at will be destroyed in 
earlier ; and the distance moved by the piston under expan- ®2Y special case by the mere interposition of « transparent 
sive steam is 4 inch more in the back than in the front pellicle, or even a sheet of homogeneous paper, between the 
stroke. The effect of the irregularity will, however, be more | 2¢g@tive and the print, the latter of which will thus possess 
correctly understood by comparing the movements, as shown | that quality known as diffusion, although from the very same 


in the following table 


The amount of this irregularity will vary with the length of TABLE 8. 
the connecting rod; the longer the connecting rod is,the less |. oment of crank stovdment 6f ghaten “ govt eguutig 
will be its variation. 1st. quarter...---...- 6% inches........- 445 

The fly wheel, acting as an equalizer of the power of the y 

e h th k: 1 t tively 2d. ow” ge 6s 196886 54 et eeececs fey 

engine throughout the stroke, travels at a comparatively | ; ars 
uniform speed; and nearly the whole of the variation of Bd. Sweets aeees BE ccevcwece 134 
speed (caused by the unequal admission of steam during one die, Weenies sos ae oe fey 


stroke, as compared to the other stroke, necessary to com-| 4 comparison of the first and third quarter revolutions of 


plete a revolution of the engine) falls upon the piston. In | the crank: during each of which it moved from a dead center 


| negative may be obtained an enlargement of the greatest 
| sharpness and perfection. One large shop in this factory is 
devoted to brass turning and fitting, and numerous work. 
men are here engaged in making the new small symme- 
| trical lenses. In this kind of lens the Messrs, Ross have 
effected a reformation that has, for a long time, been 
much desired by photographers, namely, the reduction of the 
diameter of the lenses to the smallest possible size, and the 
| causing of the whole series of twelve to screw into one flange, 
one cap also fitting all of them. This series of lenses con- 


an engine of 12 nches stroke, the connecting rod being,say, | j nto about full power, and during each of which the piston | sists of twelve separate combinations, all, as I have said, of 
23 inches from center to center of its journals, the piston moved from one end towards the middle of the cylinder; *®¢ same diameter in mount, which, by the way, is very 
will have moved 6 inches of its stroke when the crank | .,ows that, while the piston moved the greatest distance in | S™all, owing to every superfluous portion of glass being re- 
has performed the first quarter of its revolution, and stands | 4). first, it received the least amount of average port open |moved from the lenses, which are thus reduced to scarcely 
at or near its’ point of full power,as shown in Fig. 52, which | ing, and hence the least supply of steam. A comparison of | more than the size of the stop. Their foci range from 3 inches 


| the second and fourth quarter revolutions of the crank, dur- 


ig. 52. 
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represents a cylinder, piston, piston rod, connecting rod, 
and crank in the pistons referred to, the piston Laving 
moved from the end, A, of the cylinder. While the crank 
is moving the next quarter of its revolution, the piston will 
move 5} inches only, thus completing its stroke of 12 inches. 
Moving the crank the third quarter of its revolution, we find 
the piston to have moved back 5} inches, standing in the 
same position as it did at the end of its first movement of a 
quarter revolution. 
the crank, the piston moves 63 inches, both piston and crank | 
returning to the respective positions from which they | 
started. 

STEAM SUPPLY. 


The inequality of the comparative piston and crank move- 
ments here disclosed causes the supply, expansion, and ex- 
haust of the steam (in common or simple slide valve engines) 
to be irregular and unequal at one end of the cylinder as 
compared to the other, as shown by the following example, 
taken from a working engine of 12 inches stroke, the eccen- 
tric and connecting rods being each 23% inches long, the 
steam ports { inch wide, the width between the steam 
ports being 3 inches and the valve having # steam lap, 
with neither lap nor clearance on the exhaust side. The 
stroke of the valve was 24 inches,or just sufficient to permit 
the steam ports to open to the'r full extent. Commencing, 
then, when the piston is at the front end of the cylinder, 
that is to say, at the end farthest from the crank, we find 
the following respective movements : 


TABLE 1.—FRONT STROKE. 


riinehes poring 
Dicccns soduswescboneentss\ wees sdcee tr 
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TABLE 2.—THE RETURN OR BACK STROKE 
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It will be at once observed that the supply of steam to the 


During the last quarter revolution of | 


| 


| second, shows the steam supply to be the greatest when the 


| ingeach of which the piston moved from near the middle of 
| the cylinder towards one end, discloses that, while the pis- 
| ton traveled the least distance in the second, it received the 
| most steam during the fourth quarter revolution. Now let 
| us compare the second and third quarter movements of the 
crank with the piston movement and steam supply. Dur- 
ing each of these movements, the piston traveled an equal 
, distance; but we find the average opening of port for the 
jadmission of steam to be ,*, of an (inch nearly one third) 
| greater in one case than in the other. So likewise a com. 
parison of the first and fourth quarter revolutions of the 
crank shows that, while the piston and crank moved an equal 
distance in both cases(namely, the crank a quarter revolu- 
‘tion and the piston 6% inches of the stroke), the average 
| port opening for the supply of steam was very nearly double 
| in the first quarter of what it was in the fourth. So far,then 
|as we have considered these movements, the steam supply 
| has been (in consequence of the area of the port opening) in 
each case the least, in proportion to the distance moved by 
the piston, where. it should have been the most, and vice 
versa. 
The first quarter movement, considered in relation to the 





piston movement is the greatest ; but the third quarter move- 
ment, as compared with the fourth, discloses the greatest 
discrepancy of all, since not only was the port opening more 
than double in one case of what it was in the other, but the 
greatest amount of port opening was given to the least 
amount of piston movement. 

Considering the port opening with reference to the crank 
movement only, it would seem to be desirable to have an 
equal average of opening for each quarter movement; but 
when considered with reference to the piston movement 
(that is, with reference to the amount of steam which is re- 
quired to pass through the port in a given time), it becomes 
self-evident that the area of the port should be greater when 
the piston is traveling fast than when it is traveling slowly. 

We must, however, consider that, during the second and 
fourth quarter revolutions, the piston is at that end of its 
stroke where the exhaust takes place; so that the piston is 
not under steam (during each respective quarter movement) 
for the whole of the movement. Hence thesmallness of the 
opening of steam port is not so disproportionate (considering 
each quarter movement of itself, and not comparatively with 
another) as it would at first sight appear to be. 

It must also be remembered that, since the ports are of 
rather larger area than they would be if employed as steam 
ports only, instead of as steam and exhaust ports alternately, 
the inequality of port area during the movement, shown in 
| the above tables, is not experienced to so serious an extent 
| as it otherwise would be. It is, however, felt by the engine 
| to a sufficient extent to render it of great advantage to give 
to the valve (when it has not more steam lap than one half the 

width of the steam port) more travel than is absolutely necessa- 
ry to open the ports to their full width; because not only does 
a small amount of increased valve travel more nearly equalize 
the average steam port area, but it gives to the engine a much 
better and quicker supply of steam. It may thus be ac- 
cepted as a positive rule that such a valve should always have 
this increase of travel, as will be hereafter shown, there be- 
ing advantages due to this increase on the exhaust as well as 
on the steam side of the piston. 








Testing and Mounting of Lenses. 

Mr. E. L. Wilson, describing a visit to the establishment 
of Ross & Co., London, says, in the Philadelphia Photogra- 
pher : ‘The number of tools or curves in this establishment 
is very great, consisting of upwards of two thousand, all of 
them being ground with such accuracy that the curvature of 
each is known to the fourth place of decimals, their respec- 
tive radii extending from 30 feet down to 0°1 inch (a huan- 
dredth of an inch). The curvature to which any particular 
lens is to be ground is calculated mathematically to suit the 
refractive and dispersive ratios of the glass of which it is to 
be formed ; and after the lens is finished, if, on examination, 
it fails to come up to the standard of sharpness, the particu- 
lar surface which exercises control over the shortcoming is 
reground in a tool one degree deeper or shallower in curva- 





piston is much greater, from the very first inch of piston 


| to 21 inches, a lens of the latter focus covering a plate 21 x 
|25 inches. So small and light are they that a photographer 
| may without any inconvenience carry several of them in his 
| pocket, and screw into his cameraany one of them which, 
| from its focus, is best adapted for the representation of any 
| special view. It would be well if this system of having one 
| standard flange for all lenses up to a certain size were more 
| prevalent, for it would prove a boon of inestimable value to 
_ photographers. The system of universality of screw has for 
| many years been in use in connection with the object glasses 
| of microscopes ; and no matter now in what countries either 
| microscopes or objectives may have been made, all are fitted 
|to one gage. The varying diameters of photographic objec 
| tives will ever, of course, prevent the adoption of one indi- 
| vidual flange for all purposes; but what can and ought to be 
|done is the adoption throughout the world of a series of 
flanges, as few as possible, of recognized and standard sizes, 
| Notwithstanding the small dimensions of the, symmetrical 
| lenses, they work with greater rapidity than those of large 
| size, when used under similar circumstances of lighting and 
aperture. ~ 

The racks used for portrait lenses are toothed in the solid, 
so to speak, and are sawn asunder afterwards, three dozen 
being made at a time. 

The cutting of screws, in the tubes, cells, and flanges, is 
effected both by hand and by mechanism attached to the turn- 
ing lathe, the special mode to be adopted in each case being 
determined by the size of the article. The screwing of the 
tube of a lens of. ten or eleven inches in diameter would 
never be undertaken by hand alone; while on the other hand 
the services of the lathe screwing machine would never be 
had recourse to in the case of a small symmetrical lens. 

When two achromatic lenses are to be mounted, they are 
first of all placed in a trial mount, so adapted as to permit of 
an approximation or separation of the lenses. The test ob- 
ject is a watch dial placed at the extreme end of the testing 
room, and the image of this dial is examined through a pow- 
erful eyepiece. Unless it can divide the closest lines upon 
this dial, the lens is rejected. In this trial both the central 
and oblique pencils are examined, and the exact amount of 
separation of the lenses from each other is now determined 
by experiment and marked upon each pair, as the instructions 
for the workman to whom is intrasted the duty of the final 
adjustment of the length of tube, an operation which in- 
fluences materially the performance of the lens, when it is 
considered that so nicely poised are the qualities, in some of 
the combinations of more recent production, that a deviation 
of a fortieth part of an inch from the exact distance, required 
and determined in the way described, will affect its perform- 
ance and be detected by the manager in course of the final 
trial, which is made after the lenses have been finished. 

The consulting engineer of the firm of Ross & Co. is Mr. 
F. H. Wenham, who has apartments upon the premises. 
Most of the modern improvements in the microscope owe 
their existence to the genius and executive skill of this gen- 
tleman, who, by his invention of the binocular microscope, 
his simplification and improvements of the object glasses, 
which throughout the world are all now made upon his prin- 
ciple, his parabolic condenser, and other inventions, has ac- 
quired a name which will ever be associated with the high- 
est department of optical science, both mathematical and 
applied. 








Turkish Steam Engineering. 

Some ironclad ships were recently built in England for the 
Turkish government, and sent out under the care of English 
engineers. On arriving at their destination these were dis- 
charged, and Turkish mechanics substituted. Like all other 
persons who undertake matters which they have no fitness 
for or knowledge of, these persons came to grief at once. 
Being required to start the engines of the Mahmouhdeh, 
much delay ensued; the engines did not start, they were 
pronounced ‘all wrong,” and one officious party, growing 
impatient after having moved every movable lever, spied 
some cocks, which he thought must be the right thing to 
work, and went for them at once. He was scalded by receiv- 
ing a jet of steam ful] in the face, which precipiiated not 
only matters, but himself and several other Turkish gentle- 
men backward down a pair of iron stairs leading to the fire 





ture, to suit the requirements of the case. The most intense 
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A NEW GAS CARBURETTER. 
The novel features in the device represented in the annexed 
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diagram consist in arrangements whereby a part of the/to load up. By means of a new inside plate and burr ad- 
gas is allowed te pass through fibrous material saturated | juster, after the burr is set for angle, radial position, and 
with a carburetting liquid. This increases the illuminating | depth, which can be done before the cloth is put on, the burr 
power of the gas while economizing the hydrocarbon. The} may be raised or lowered to a nicety without losing the other 


appliance may be made of any size and shape, and be profit- 
ably employed, it is claimed, in gas works. 





Fad 


The fibrous substance is packed in the space between the 
outer casing, A, and an inner wire cloth cylinder, the annu- 
lar chamber between being covered with a perforated plate, 
G. Lisa central cylinder within the wire gauze, suspended 
and held out from the latter by springs, K. Above this cy- 
linder is a truncated cone, H, which opens above just below 
the discharge tube, C. 

The carburetting liquid} is poured into pipe, M, the orifice, 
0, being previously opened. It then flows into the annular 
trough, N, and filters through plate, G, into the packed ma- 
terial. The gas is admitted through the pipe, L, under cy- 
linder, I, a portion rising through said cylinder and combin- 
ing in the upper part of the apparatus with another portion 
which passes up through the saturated substance and thus 
absorbs the hydrocarbon vapor. 

This invention was patented Nov. 3, 1874, through the 
Scientific American Patent Agency, to Messrs. H. Venners 
and G. H. Judy, of Cumberland, Md. 





THE TOMPKINS UPRIGHT ROTARY KNITTING MACHINE. 
The claims which this machine has upon present public 


positions. For this purpose a two sized double-threaded set 
screw is employed, cut right and left hand, and so placed as 
to be regulated from under the cylinder without cutting the 
cloth, and so connected as to have no lost motion in its 
thread ; it is so cut that the burr may be varied or Gepressed 
any number of hundredths of an inch. 

The take-up is a light iron frame, and hangs and turns on 
a hardened steel step, so shaped as to form of itself a self, 
oiler. It is driven by a gear motion instead of the usual 
cam ; said gear has a hunting tooth, which gives tothe taking 
motion an ever changing movement, which, contrary to the 
cam, tends to keep the cylinder true and’steady. The emery 
rolls are not geared together, but are so placed as to get the 
same result. The swing rod is squared at each end where it 
enters the sustaining arms to equalize the strain on the cloth, 
in case one of the long spiral springs is drawn out more than 


cloth is instant in its effect. In changing from a sleeve cyl- 
inder to body size, a new take-up is not required. 

A machine or table complete has two cylinders or heads, 
each head generally knits four threads at once, and each 
thread, or the machinery necessary to knit it, is called a feed. 
The machines are finished ready to belt except the needles. 
The same table does nicely for a single cylinder. One girl 
can attend to six cylinders. The table occupies a space of 
6 feet 6 inches in length by 2 feet 4 inches in width; total 
hight over all is about 9 feet; weight, all told, is 1,340 Ibs. 
The needles used are the spring beard, and, for convenience, 
preparatory to putting them in the cylinder, are placed in a 
mold in pairs, and leaded by having a composition, resemb- 
ling solder, poured around them while so held. The gage is 
determined by measuring the needles, and counting the leads 
when set in the cylinder. For instance, 14 gage has 14 leads, 
or 28 needles in 3 inches in length, measured on the circum- 
ference. To change from plain to rib requires only four new 
presser burrs. In regard to the proper speed of the needles 
for the different sized cylinders, needles, and yarn, some be- 
lieve a quick speed to be best, and others consider it policy 
to use more machinery and run it more slowly. 

As examples of the capabilities of the machine, the manu- 
facturer informs us that a single cylinder apparatus of 22 
inches diameter, 20 gage, 4 feeds, knitting common hosiery 
yarn, cotton and wool mixed,. running 45 revolutions, has 
920 needles, thus making 165,600 stitches per minute. A 
16 inch cylinder, 20 gage, 4 feeds cotton yarn, is running 7 
revolutions, and making 212,352 stitches per minute; the 
same cylinder has been run as high as 85 revolutions on the 
same yarn, at which speed it made, per minute, 228,480 
stitches. Another cylinder, 19 inch, 30 gage cotton yarn, is 
running 38 revolutions, has 1,193 needles and is making 
181,874 stitches per minute. ' Usually an 18 inch cylinder, 15 
gage, is run 45 revolutions, and a table of 2 heads, which 
turns off, per day of 11 hours, 160 lbs. of knit cloth, aver- 
aging 15 dozen goods, exclusive of waste, is considered as 
doing fair. The machine is so geared within itself that 113 
revolutions of the receiving shaft will give 45 revolutions of 
the cylinder. The receiving pulley is 10 inches in diameter. 
and is made for a 24 inch belt. 

For further particulars address the manufacturer, Mr. C. 
Tompkins, Troy, N. Y. 





To move a tight glass stopper, hold the neck of the bottle 
to a flame, or take two turns of a string and seesaw it. The 
heat engendered expands the neck of the bottle before the ex- 





favor cannot be more forcibly pointed out than in stating at 
the outset that it is a standard apparatus , 
—-if we say so term one which has been in 
successful use for nearly twenty years—re- 
modeled, made from entirely new patterns, 
and provided with all the improvements 
which ite long trial has suggested to the 
original patentee. For an idea of its simpli- 
city, and at the same time beauty, of design, 
we refer the reader to the annexed engrav- 
ing, in connection with the following detailed 
description : 

The table is of iron, paneled; the shaft 
bearings long and well Babbitted, and the 
counter pulleys are large in diameter and 
narrow faced, so as to allow of ready shift- 
ing of the belt by the stop motion. 

The cylinder has a long, large bearing, 
and the principal wear is at the lower end of 
the hub. The metal is thick where the cap 
serew enters, and there are three arms, 
which enables the attendant to reach the 
burr adjuster without the necessity of cut- 
ting a hole in the cloth. The cap screws 
are turned out of solid seamless iron. 

The slotted circle which supports the feed 
stands is firmly bolted, and allows the at- 
tendant to nicely adjust his stands to any 
sized cylinder. The bedplate and tube are 
cast together, instead of separate, securing 
perfect rigidity. The center shaft is held 
up to its place by a single set screw, which, 
when loosened, allows the shaft to drop 
down, and so gives room without disturbing 
the take-up to take off the cylinder with 
needles in their places. The sinker and 








pansion reaches the stopper. 





THE TOMPKINS UPRIGHT ROTARY KNITTING MACHINE. 
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presser wheel stands have been made heavier, and an excel- 
lent stop motion is provided, which does not allow the needles 


its mate. The arrangement to raise the dogs and loosen the} 
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A NEW ELECTRO-MAGNETIC MOTOR. 

The novel electro-magnetic engine illustrated in the annexed 
diagram is adapted for driving sewing machines or other 
light apparatus. The inventorclaims that it is so constructed 
that the magnets and armatures are held in contact fora 
sufficiently long time for the magnets to exert their full 
power between the opening and closing of the circuit, even 
when the armature wheel is revolving rapidly. 

The armatures, D, are secured to the rim of wheel, C, 
which rotates the shaft, B, from which motion is imparted to 
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the machinery to be driven by the pulley, E. F are the 
magnets, fromeach of which a wire, f’, leads to a clamp, G, 
to which a wire connecting with the battery is secured, The 
other battery wire is fastened to clamp, H, so that the frame, 
A, forms part of the circuit. 

From each magnet a wire leads to adjustable bolts, I, which 
are arranged in an arched slotted plate, J. These bolts carry 
springs, which in turn support wheels, L, the peripheries of 
which are in contact with the rim of the wooden disk, 
M, on shaft, B. The edge of this disk is covered with wide 
and narrow strips of metal, ranged alternately and insulated 
from each other, which strips are connected by wires with 
shaft, B, so that when one of the wheels, L, passes upon the 
narrow pieces the circuit will be closed; or when a wheel 
reaches a wide strip, the circuit will be broken. 

The parts already described are also so arranged that the 
circuit will be closed as each armature passes upon each mag- 
net, and will be broken when the reverse takes place. The 
armatures are made in the form of a double U, and are so 
secured to the wheel as to overlay the sides of the rounded 
ends of the magnets. The magnetic force on all sides of 





the poles, it is claimed, is thus utilized. 

Patented through the Scientific American 
Patent Agency, Nov. 17, 1874, to Mr. C. J. 
B. Gaume, of Brooklyn, N. Y. 

——_—«e0r 
Making Coffee. 

Les Causeries Scientifiques states that M. 
Doyen has been investigating this subject, 
and has proposed the following method, 
which is simple and can be easily tried by 
any housekeeper : 

He uses 15 grammes (about half an ounce 
avoirdupois) for two cups. The berries are 
to be powdered just before they are used. 
Three fourths of the powder is thrown into 
cold water, which is made to boil, and kept 
boiling for ten minutes. Then the remain- 
ing fourth of the powder is cast in; the pot 
is removed from the fire, covered up, and al- 
lowed to remain five minutes. The liquid 
is now ready; but it may, if desired, be 
passed through linen. So prepared it is 
brownish, not black, and slightly turbid 
from the fatty matter, of which coffee con- 
tains 12 per cent. When coffee has to be 
carried on a journey, as by an army on the 
march, M. Doyen has the roasted berries 
ground into an impalpable powder, which is 
then slightly moistened, combined with 
twice its weight of sugar, and pressed into 
tablets like chocolate. These are dried and 
wrapped in tinfoil, and the coffee ration 
thus prepared may be used very speedily; 
for if cast into boiling water, the coffee is 
ready. Precious time and the necessity of 
having coffee mills is thus saved, 
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THE LIGHTHOUSES OF THE UNITED STATES. 

We have heretofore called attention to the efficient sys. 
tem of beacons which is being completed along our Atlantic 
and Pacific coasts, as well as on the shores of the great lakes. 
Most of the lighthouses are modern structures, and are com. 
mendable for their thorough efficiency and the engineering 
skill shown in their construction ; and many of them possess 
considerable architectural merit. 

We publish this week two more examples of American 
lighthouses, both on the coast of California. The first of 
these is at Piedras Blancas, a point about midway between 
the lighthouses on Points Conception and Pinos, and is dis- 
tant about 150 miles from each. An appropriation of $75,000 
was made for this work, which has a first-order light and 


peal hove heen exhibited beta the kgtowns of Natural 
History in this city. This specimen was found at Nashport, 

on the Ohio canal, in a bed of peat, which was buried under 
strata of clay and sand, and apparently belonged to the same 
age as the forest bed found in the middle portions of the 
drift deposits of Ohio. 





Rapid Transit. 

Mr. Ebenezer Hawkins, of Islip, N. Y., has recently ob- 
tained letters patent fora railroad for taking and leaving 
passengers without stopping the train, a desideratum which, 
if it could be effected, is of great importance in city and sub- 
urban railways, as a large share of the time of traveling on 
such roads is lost by stopping and the previous and subse- 





fog signal. 

The second illus- 
tration shows the 
lighthouse for the 
Straits of Kar- 
quines, Califurnia. 
An appropriation of 
$20,000 was made 
for this structure, 
which is to mark 
the entrance of the 


Straits of Kar- 
quines. A location 
on the southern 


shore, just opposite 
Mare Island, was 
recommended ; but 
as none suitable 
was found, the final 
selection of site was 
made on the south- 
ern end of Mare 
Island. 





The French 
Meter. 

Sir Edmund Beck- 
ett is a true En- 
glishman, and does 
not love the French 
measure. He says: 

“The polar axis 
is estimated at 
7,899} miles, or 500 
millions of inches 
a thousandth part 
longer than our 
present standard 
inch, which proba 
bly only came by 
accident to be what 
it was when the 
standard was ta- 
ken, and might just 
as well be a thou- 
sandth more. True, 
the other European 
nations have inches 
too, and some of 
them are rather 
longer than ours. 
The French meter, 
39°371 inches, is the 
worst measure in 
the world, because 
it is inconsistent 
with any natural 
one: whereas our 
yard is the long 
stride of a man of 
good hight, and the 
natural length of 
his walking stick, 
and half his hight 
or half the stretch 
of his arms; and 
the meter is not 
even what it pre- 
tends to be, the 40- 
millionth of a me- 
ridian of the earth, 
for the measure ta- 
ken was erroneous ; 
and if it were, such 
a standard is of no 
more real value 
than the distance 
of the moon. Yet there are people who have engaged in 
the crusade of trying to force on us this bad, erroneous, ar- 
bitrary, and revolutionary measure of a nation which tried 
also to abolish the week and make a new oneof ten days, 
and whose language is declining over the world, while ours 
already prevails over more regions of the world than any 
other, and is evidently destined to advance more and more.” 

Sir Edward, we think, is about right. The good old yard 
stick is a better measure than the meter. 


a 





Giant Beaver. 
Drawings and specimens of the remains of the great extinct 
beaver, castoroides Ohioensis, an animal closely allied to the 
beaver of modern times, but of giant size, being about five 
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or six feet in length, and weighing probably from 200 to 400 





quent slow travel, Mr, Hawkins’ plan consists in starting 

















LIGHTHOUSE AT THE ENTRANCE OF KARQUINES, CALIFORNIA. 


from each depot an auxiliary train on a side track, to be 
coupled to the main line through train as soon as the former 
has attained a similar speed. Passengers can step from the | 


main line train to the auxiliary, and the latter will be un- | 


coupled in time for stoppage at the next depot, and the pro- 


| cess will be continuous. 


. , 
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A REMARKABLE result has recently been obtained by Messrs. 
Brown & Co., of Sheffield, Eng., with a disk made from a rail 
saw and rotated at 3,000 revolutions per minute. As the 
disk was 9°6 feet in diameter, the velocity of its circumfer- 
ence was in the neighborhood of 86,400 feet per minute, 
Steel rails were cut with astonishing rapidity, and even 
melted. Millions of sparks were thrown off, but no heat- 
ing of the disk could be detected after the cutting. 





Boctety or f Telegraph Wihetisedsns) 

At a recent soirée of this Society, London, the greatest fea- 
tures of the evening were the electro-motograph exhibited by 
Mr. R. 8. Culley, Engineer-in-Chief te the Post Office Tele- 
graphs, and some specimens of boring worms exhibited by 
Mr. Browning under his microscopes. 

The electro-motograph was discovered by Mr. Thomas A, 
Edison, of Newark, N.J., who, in a letter published a few 
weeks ago in the SCIENTIFIC AMERICAN, described his expe. 
riments in chemical telegraphy, wherein he met with the pe- 
culiar force he obtained ; from that letter and the ideas con- 
tained in it, the instrument exhibited was made. It has been 
known for years that marks could be made on chemically pre- 
pared paper by passing currents of electricity through a 
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style resting on the paper, which passed over a metal drum, 
these marks being 
produced by chemi- 
cal decomposition. 
In his experiments 
Edison noticed that 
with certain compo- 
sitions motion was 
produced in the le- 
ver holding the sty- 
lus, which was 
apparently 
the sudden de- 
crease of friction of 
the paper. It was 
found that paper 
prepared with caus- 
tic potash and a sty- 
lus tipped with tin 
wave the most fa- 
vorable results, In 
the _ electro-moto- 
graph exhibited by 
Mr. Culley, the sty- 
lus was of tin, but 
held in a peculiar 
form of clip, which 
brought a very great 
amount of friction 
on the paper, so 
much so that, when 
the instrument was 
started, the great 
friction carried the 
stylus forward. Im. 
mediately a current 
was passed through 
it, decomposing the 
paper, all friction 
seemed to cease, the 
clip, by the strong 
force of its springs, 
was drawn back; 
and this occurred 
each time the cur 
rent passed, and so 
long as the current 
existed the clip re- 
mained in its nor- 
mal position. Im- 
mediately, however, 
the current ceased, 
the friction of the 
paper showed itself, 
and the stylus was 
drawn forward. 
This motion was 
made audibly mani- 
fest by the position 
ofa small bell which 
was struck loudly 
each time a current 
passed and de- 
stroyed the friction. 
So perfect was it 
that the Morse sig- 
nals sent by the key 
were perfect and 
accurate as recorded 
on the bell. This 
little instrument at- 
tracted crowds all 
through the even- 
ing, and it may be 
fairly characterized 
as one of the most 
interesting scientific 


caused 
by 


novelties produced for a jong time. 

Engineering says : “It may undoubtedly be termed a new 
discovery in Science.’ 

The specimens of boring worms were found in the cable 
between Holyhead and Dublin belonging to the Post Office, 
| and were picked up inside the cable not far from Holyhead. 
| They were of three varieties, two of which are of somewhat 
large type, ranging from one inch to three inches long, and 
they appear to have strong proclivities in favor of hemp. 
Through the slightest opening they penetrate and enjoy 
themselves among the covering, which they utterly destroy. 
The third variety is smal] and apparently insignificant, but 
to submarine cables it is a dreadful enemy ; passing straight 
through the hemp and boring at once into the gutta percha, 
it finally produces a fault. These specimens were sent by 
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Mr. Culley to Mr. Browning, who mounted them soas toshow 





The entire box which encloses these parts is hermetically 


their leading peculiarities. Close to these microscopes were | closed. The ends of the multiplicator wires are soldered 
placed some specimens of gutta percha insulated wire freely inside the box to two screw posts, 2 y, wherewith the instru- 


merked by them. 


Another novelty was an electrical gas-lighting apparatus | 


exhibited by Mr. Thompson. This consisted of a very small 


| ment is connected with the cable. 
A curved steel magnet, N 8, is fixed to a brass bar, P, in 
‘such a way that, by turning the micrometer screw, V, any 


portable apparatus, held easily in the hand. At the upper | required removal, upwards or downwards or to the right or 


part was acurved rod with a bell cup to it, which was placed 
over the gas to be lighted; the lower part, near the handle, 
contains a small electrophorus, the upper plate of which 
was lifted by the thumb or finger of the hand holding the 
handle. The electric spark from this is arranged to pass 
across a small space where the gas has mixed with the at- 
mosphere in such proportions as to become explosive. Im- 
mediately the spark passes, the gas is lighted. This instru- 
ment, though new in London, has been in use here for some 
three years. 





OCEAN TELEGRAPHY. 
BY GPORGE B. PRESCOTT. 
Number IT. 
The working speed of ocean cables with the mirror system 
is as follows: 


NUMBER OF WORKDS PER MINUTE’ 
Weight of copper 


strands, Ibs. Knots,1,000. Knots,1,300. Knots,2,000, Knots, 2,500. 
100 18°83 81 4°6 29 
150 27°75 12-2 69 4:4 
200 37-0 16°4 9-2 59 | 
250 46°0 20°4 11°2 74 
300 550 24-4 140 ss 
350 §4°1 28°5 16°0 10°3 
400 73:2 32-5 18°3 11-7 | 
| 


The apparatus employed in the transmission of communi- 
cations through ocean cables is the invention of Professor 
Sir William Thomson. Ampére suggested, as early as the | 
year 1820, the employment of a galvanometer for the purpose 
of telographing, and in 1833 Gauss and Weber used a reflect- 
ing galvanometer as an indicator upon a line about one mile 
in length, uniting the Observatory and the Physical Cabinet 
at Gdttingen. Their alphabet was made up of combinations 
of right and left deflections. This apparatus, the first ever 
employed for practical telegraphy, has lately, in the hands 
of Professor Sir William Thomson, become the most sensi- 
tive of all telegraphic instruments. His reflecting galvano- 
meter is the only instrument at present with which a cable 
2,000 miles in length can be successfully worked by a battery 
of low tension. It consists of a needle formed of a piece of 
watch spring, three eighths of an inch in length. The needle is 
suspended by a thread of cocoon silk without torsion. The 
needle lies in the center of an exceedingly delicate galvano- 
meter coil. A circular mirror of silvered glass is fixed to 
the needle, and reflects at right angles to it in the plane of 
its motion. It isso curved that, when the light of a lamp! 
is thrown through a fine slit on it, the image of the slit is | 
reflected on a scale about three feet off, placed a little above 
the front of the flame. Defiections to the extent of half an 
inch along any part of the scale are sufficient for one signal. 
In so delicate an instrument, the sluggish swing of the nee- 
dle in finally settling into any position would destroy its use- 
fulness. To rectify this, a strong magnet, about eight 
inches long and bent concave to the instrument, is made to 
slide up and down a rod placed in the line of the suspend- 
ing thread above the instrument. This magnet can be eas- 
ily shifted, as necessity may require. The oscillations of 
the needle due to itself are, by the aid of the strong magnet, 
made so sudden and short as only to broaden the spot of 
light. 











Fie. 6. 


The above illustration (Fig. 6) shows the construction of 
the instrument. The galvanometer, P, contains the multi- 
plication wire, divided into several Jayersand so arranged 
that it can be used for weak or strong currents, according to 
the requirements of the instrument. In the centerof the 
coil the magnetic needle is suspended, to which is attached 
the tiny mirror, and close before it is to be found a small 
collective lens, whereof the focal point lies almost in the 
mirror, in order to produce a sharp figure of the prism on the 
seale. 

The magnetic needle has a length of only Zof an inch, a 
breadth of -/y of an inch, and a thickness of jy of an inch. 
The mirror connected with the needle has a thickness of only 
yt, of an inch. The magnetic needle is made from a small 
piece of a very fine watch spring, and the liitle mirror, from 
one of the thinnest microscopic cover glasses. The 
needle and mirror used for signaling across the Atlantic 


| left, can be given to it; and by this means the magnetic nee- 
| dle, when in a state of rest, is kept in such a position that 
| the picture of the slit, D, which is reflected from the middle 
| of the niirror, and likewise returns through the lens, appears 
| upon the zero mark of the scale, M M. 
| Opposite the galvanometer, the scale, M M, and the lamp, 
|F, are to be seen. The light from the lamp penetrates 
through the slit, D, in an oblique direction to the looking 
glass, and is thrown back from it to the scale somewhat up- 
| wards, in the direction, F, where the picture of the slit is to 
be seen as a fine light line. The screen, N, can be turned 
_up and serves to keep the lamp light from the scale. The 
instrument is necessarily used in a darkened room. 
| The transmitting key is shown in Fig. 7. It consists of 
two separate levers, L and E, moving 
on axes at the upper end in the figure. 
They are kept, by springs, pressing 
against the cross plate, C, which is in 
connection with one of the poles of 
the battery. L is connected with the 
cable and E to the earth. When either 
key is pressed down, it falls on the 
plate, Z, in connection with the other 
pole of the battery. In the normal 
position of the key, the cable is con- 
nected, through L, C, and E, to earth, 
and Z is insulated ; and it is easy to see 
how a positive or negative current is 
put to line according as L or E is de- 
pressed. 

The alphabet is made by opposite movements produced 
by one or other of the keys. The signals need not be made 
from zero as a starting point. The eye can easily distinguish, 
at any point in the scale to which the spot of light may be 
deflected, the beginning and the end of a signal, and when 
its motion is caused by the proper action of the needle or by 
currents. Itisthus that the mirror galvanometer is adapted 
to cable signaling, not only by its extreme delicacy, but also 
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FIG. 7. 


| by its quickness. The deflections of the spot of light have 


been aptly compared toa handwriting, no one letter of which 
is distinctly formed, but yet is quite intelligible to the prac- 
tised eye. Signals in this way follow each other with won- 
derful rapidity. A low speed of from twelve to sixteen 
words per minute is adopted for public messages; but when 
the operators communicate with each other, a speed of 
twenty-four words per minute is sometimes attained. 

Condensers are used at both ends of the Atlantic, cables, 
by means of which the speed is very considerably increased. 
The term condenser has long been used among electricians 
to denote an arrangement, in a moderate compass, equivalent 
to a Leyden jar of enormous capacity. It is composed of al- 
ternate layers of mica or parafined paper and tinfoil. One 
coating of this Leyden jar is put in direct communication 
with the conductor of the cable, and the other is joined to 
the sending key. At the other end of the cable one coating 
of the condenser is connected with the cable and the other 
coating with the receiving instrument. The condensers are 
each equal to about 70 miles of the cable. The condenser 
serves two purposes: it lessens the delay caused by induc- 
tion, and prevents the disturbance of the signals by earth 
currents. The cable and condenser being insulated, there is 
no voltaic circuit, and no way whereby earth currents can 
enter and leave the line. 

The question is often asked: ‘‘ What is the velocity of 
electricity?” or ‘‘ how long does electricity take to go across 
the Atlantic Ocean?’ Electricity cannot properly be said to 
have a velocity, but differs with the circumstances under 
which it travels. For about two tenths of a second after 
contact is made with the conductor of an Atlantic cable, no 
effect is perceptible on the opposite side of the ocean, even 
by the most delicate instrument. After fourtenths of a se- 
cond, the received current is about 7 per cent of the maxi- 
mum permanent current which the battery could produce in 
the circuit. One second after the first contact, the current 
will reach about half its final strength, and after about three 
seconds its full strength. Thecurrent does not arrive all at 
once, like a bullet, but grows gradually from a minimum to 
a maximum. 

The Direct United States Cable, which is now being laid 
between Ireland and Nova Scotia, and thence to Rye 
Beach, New Hampshire, is 3,060 nautical miles in length. 
The core is composed of a thick copper wire encircled by 
eleven very fine copper wires, weighing 480 pounds per mile, 
and is served with four coatings of gutta percha, measuring 
about three eighths of an inch in diameter. After the ser- 
ving with gutta percha comes a serving with manilla hemp, 
which brings the core up to a thickness of three fourths of 
an inch; and then follows the sheathing with iron wire, 
which forms the outer covering of all. Ten iron wires are 
employed for this purpose: but before being applied to the 
cable, they are each wound with five strings of manilla 
hemp, so as to impart greater strength, and protect them 
from the action of water. The hemp covered wires are 
served with a species of black compound resembling tar or 
piteh ; and after being twisted around the core, they are 
again served in this manner, and finally whipped with Italian 
hemp, which, however, can scarcely be said to do more than 
hold the strands in their places until the whole becomes 





weigh only 14 grains, 


hard and dry. This is the deep sea portion of the cable. 


i 


The shore ends are of varying sizes, graduating from about 
24 inches down to { of an inch. 

The Direct United States Company expect to obtain a 
speed of about nine words per minute, or about one half that 
of the present Newfoundland and Ireland cables. 

The French Atlantic Cable, laid in 1869 between Brest and 
St. Pierre, has 400 pounds of copper per mile, is 2,584 knots 
in length, and has a working speed of fifteen words per min- 
ute. 

The contract price of the Direct United States Cable, laid 
down, is $6,055,000. The cost of the Anglo-American Cable 
—between Ireland and Newfoundland—laid down, was 
$1,500 per mile. 

The Direct United States Cable has been laid from Ireland 
to within a distance of about 200 miles of Nova Scotia; but 
owing to unfavorable weather it had to be cut and buoyed. 
It will probably be recovered again as soon as favorable 
weather ensues, and its laying be successfully completed. 
When this is accomplished, there will be five working cables 
across the North Atlantic and one across the South Atlantic 
oceans. 

Submarine telegraph cables now extend across the 
North and South Atlantic, Indian, and German Oceans; the 
Mediterranean, Red, North, Baltic, Chinese, Oriental, Japan, 
Java, and Caribbean Seas; the Gulfs of Biscay, Bengal, 
Mexico, and St. Lawrence, and the straits of Bass and Ma- 
lacca : thus placing North and South America, the West In- 
dies, Europe, India, Java, Australia, Tasmania, and Siberia 
in constant and instantaneous telegraphic communication, as 
well as affording communication with the most important 
ports in China and Japan. 

The following is a list of the more important cables which 
are in working order at the present time: 








Date. From 
1851. Dover, England, to Calais, France........... .-...---+++- % 
1852. Holyhead, Wales, to Howth, Ireland ..............--.---- 65 
Port Patrick, Scotland, to Donaghadee, Ireland.......... 25 
Prince Edward Island to New Brunswick..............-. 12 
1858. Denmark, across the Belt................ 6... eeee cere reece 18 
Dover, England, to Ostend, Belgium................-+-. ++ x04 
Port Patrick, Scotland, to Donaghadee, Ireland.......... 25 
184. Port Patrick, Scotland, to Whitehead, Ireland........... i 
er IEE, « «adic sa geseccaobecssdectccoccccuccecess R 
Holyhead, Wales, to Howth, Ireland............---------- 65 
1856. Prince Edward Island to New Brunswick............. ... 1 
Crete or Candia to Syra, Greece........... 0... 6... cece eens 70 
St. Petersburgh to Cronstadt, Russia.................... 10 
PA DORI, Codes caccccccc css ccecccccsscocccecceeses 105 
1857. Ceylon to Hindostan........-.-..----.+- see. cece eeee eee e eens 30 
Norway across the Fiords........ .......-..00-ssceeeseeeees 49 
1858. England to Holland................-.-.---esecee cree eee eees 140 
1850. Denmark to Heligoland............. ...-..---.----eeeeeeee 46 
Isle of Man to Whitehaven, England..................... 36 
en aca b cungtaeseccoveesd oconeteeees th 
Folkestone, England, to Boulogne, France............---. 24 
I a ee ce cnen ganda 60 
Jersey to Pirou, Framce...........-ge.-cceeceeeseeeeeeeees 21 
1860. “Great Belt, Denmark (two cables). ..-.....-.--.--. 06 - ee eee 14 
Cape St. Martin, Spain, to Iviza....... .....-- 6. -.6-ee.eees 7 
RII, «oc yeces. phen sesnincedrsctbscescnsionssons 7 
1861. Corfu to Otranto, Italy...........-.. 6.56. e ec eee eee eee ene 90 
Dieppe, France, to Newhaven, England.................++ 80 
1862. Wexford, Ireland, to Aberman, Wales..................-. 63 
Lowestoft, England, to Zandvoort, Holland.............. 125 
1864. Fao, Persia, to Bushire, Persia............. 26.6... 0.0.0 ee eee 204 
Bushire, Persia, to Masandam, Persia....................++ 450 
Masandam, Persia, to Gwadar, Beloochistan.............. i 
Gwadar, Beloochistan, to Kurrachee, British India....... 346 
Otranto, Italy, to Aviona, Turkey.............--...-.-+0+5 50 
1865. Trelleborg to Rugen, Germany..............-..--.0.eee0- 55 
South Foreland, England, to Cape Grisnez, France...... 2% 
1866. Ireland to Newfoundland. ...............-....0-+ee-seeee- 1,896 
Lyall’s Bay to White’s Bay.............---...-ceeeeeeeees 41 
es Se eas eresctrefecccescecccaves 40 
Colonia to Buenos Ayres...........-....--.0-6ee eee ee eeees 30 
Wiaptaml 0 Hamover......... 2.2.2. cccccccccccesevcccececes 24 
Cape Ray, Newfoundland, to Aspee Bay, Cape Breton.. 1 
Leghorn, Italy, to Corsica. ...............--0eeeeeeeeeeeeees 65 
I cu oa uid cae ntada tae serssconecoccovoscceses 160 
1867. South Foreland, England, to La Panne, France.......... 47 
Malta to Alexandria, Egypt............------..---ecee eee 925 
Placentia, Newfoundland, to St. Pierre................... 118 
St. Pierre to Sydney, Cape Breton... ............---.-+++ 126 
Arendal, Norway, to Hirtshals, Denmark................. 68 
EE SES A ae 5 
Havana to Key West, Florida..................-.....+.. 1% 
1869. Peterhead, Scotland, to Egursand, Norway............... 250 
Grisselhamm, Sweden, to Nystadt, Russia................. 96 
Newhbiggin to Sondervig................----ssceeeeeeeeeeee 334 
ON ERE DOr ey Peer nt DE EEET TES TET T EEE eee i 
es ace etnaccesesccsesssccestenes 176 
Scilly Isles to Land’s End, England.................... +++ Pars 
po IEEE SD EAI DEEP OETEET TESTE TEL TT 7 
Bushire, Persia, to Jask, Beloochistan........ .........+++ 505 
Brest, France, to St. Pierre....... ....---.-6.0ssceeeeseees 2,584 
ee I Waihi sss creck cist ccc cc ccc ccces 749 
Moen to Bornholm, Sweden....... ........-....:ceeeeeee 80 
IIo Fb ok esse Sevcenwes se50s. 230 
1870. Scotland to Orkney Isles.................-cecsceeeeeceeeees 37 
Salcombe, England, to Brignogan, France................ 101 
Beachy Head, England, to Cape Autifee, France.......... 70 
Suez, Egypt, to Aden, Arabia................6.-.222.eceeee 1,460 
Aden, Arabia, to Bombay, India....................-..... 1,818 
Porthcurno, England, to Lisbon, Portugal................ 823 
I re ae, ork ang Gene tsasedieye Vncchnecee 331 
EE ESI ON ay SR ET RO EE 1,120 
Marseilles, France, to Bona, Africa..................++-+0 7 
SA ED, GO PENNER is occ anges i coccetos rsedsecneccons 386 
ET NN. 0, CU seed ovicc dhe odes chm ovesdaereseees 1,408 
I D IINNS S65 sinks 0 on 0! a6 §55 00058 sa deeesiccen 400 
GOmAMPOTS GO WatAVIG....« 2.02 e ce scccwcccccccccescerecerece 557 
Malta to Alexandria, Egypt..................2.02ecesee cee 904 
Batabano, Cuba, to Santiago, Cuba,.........-..--....-.+++- 520 
Jersey to Guernsey, Channel Islands....................-. 16 
Guernsey to Alderney, “ ee ae ae ladies 1 
I Be OD BUI occ icin ci deciccc dec ccc cccs cece sects 7 
IID. 6 ss odc's cc ccenieecdescetascvoccccsovessouse ll 
come, SUnium to Thermia............ 20.020. sees eeee vere ee eeeees 5) 
Patras, Greece, to Lepanto.............-.. 60sec ee eeee eens 2 
=: England, to Guernsey...... ... .-----.-++-- 
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Date From 

Porto Rico to St. Thomas. ............-+--0++ 0000s cce sere eee 110 
Santiago, Cuba, to Jamaica. ..........- +--+ +00. 0eeee eee ee es 140 
Port Patrick, Scotland, to Donaghadee, Ireland.......... 25 
JAnjer, Java, to Telok Betong, Sumatra............ ic os 
Banjoewangie, Java, to Port Darwin, Australia........ 1,0x2 | 
Be, Whewnes Ho Bb, MMtts..... .o.ccrcocccpevcesccccscccceveccece 133 
St. Kitts to Antigua eee bedeeseeeba danesiecespecpeccosesce . w@ 

1871. Javea to Iviza, Balearic Islands............--........-.. ; 38 
Magoron to Mimoros. ....... 2.0.2 2c0 cece cece tree ec ececeseeece 4 
I i sca snvccssccscesces 185 
Marseilles, France, to Algiers, Africa....................+ 447 | 
Singapore to Saigon, Cochin China ....................... 620 | 


Key West to Punta Rassa............-----06.0e0eecceeeeees 

Saigon to Hong Kong.................-+-00ee cece cece eeee es 

Hong Kong to Shanghai 

Shanghai, China, to Nagasaki, Japan, thence to Wladi- 
EE EE Se 1,200 

Ne ence scwescecscdcesecs 2 








Scientific American, 


with the quantity foreed upon it. - A limited supply of gas- 





of door life, moderate exercise until hungry, and simple food 
are the best remedies. 


. 4! 





(For the Scientific American.) 


‘tric juice is another cause, and this implies bad blood. Out | TZ ARITHMETICAL OPERATIONS OF MULTIPLICATION 


AND DIVISION. 
We think that most of our readers will agree with the 


Bitters, the names of the multitudinous varieties of which assertion that there is less probability of mistakes, on the 


| disfigure the fences and scenery of the country, come in for | Part of the ordinary calculator, in making additions and sub- 


severe handling, on account of their alcoholic composition. | tractions of numbers than in multiplying and dividing. The 
A list of thirty-four of these mixtures is given, including all | Teason is that the latter operations are more complex, requir- 
we ever heard of and a great many which we did not know ing the useof all the fundamental rules of arithmetic. There 


hol. In brief, while persons are using bitters as a medicine, | 


bitters in any form is alcohol in disguise. 
Localities of life should be high. Elevated stations are 


live on oxygen, as it is the oxygen which they bring in con- 


a | tact with the blood at every breath, it is that which purifies 


seh caedsactacepsstonre sescvencccosescers 201 | and gives it its life-giving power. If each breath of air does 
a ce sad cedntaps cosecepeceeseecies 6 not give a sufficient amount of oxygen, instinct prompts a 
sandr 7 1 a gaa aa” a Ms | fuller breath ; this distends the lungs more fully, and thus | 
Lowestoft, England, to Greitseil, Germany.............. 
Antigua to Demarara, connecting the West India Wind- elevation of several American cities: New Orleans is rela- 
ward Islands......... ee Ce eda coniece day 1,028 | tively given as 10, New York and Philadelphia 35, Boston 40, 
a Porto Rico to Jamaica.?........ 0.60... .6.-eeeeeeeeeeee eres 582 | Chicago 585, Nebraska City 1,000, and Winona, Miss., 1,500. 
= pene rn terres’ sacs “Sri i PMS hs < Many a family mansion, says the editor, speaking of healthy 
1873. Falmouth England, to Lisbon, Portugal. .......0c+--.e0. 1,150 | houses, has been built with the accumulations of the savings 
Caithness to Orkney..................... istets Gacaleartow : oteeioe 8| of half a lifetime to make the graves of half the household | 
Valencia to Newfoundland...................+++.++++. -- 1,900 in a few months, from neglect of the precautions for thorough | 
ed ame ba at ag aw, Gue ae dee = drainage and a proper water supply for drinking and cooking. | 
Heligoland to Cuxhaven, Germany....................-+. 49 | Never select a house over a filling; prefer sandy soil or the | 
I 5 3c ocawecesqcabosscocbavessen sees 450 | top of a hill. 
France to Denmark. .....-...-..--++-0+-s0se0+ eeeeeeeeeees 550| In Munich, the bodies of the dead are kept for forty-eight 
Denmark to Sweden. .........--.------+++0+--erereeereerees 10| hours before burial, and the fingers are connected with a 
pres may cong dye boy on ain pepbare .- wire so that, in case the person should revive, his least move- | 
ee 249 | ment will ring a bell and so give warning. This is not ap- 
Re i ios vis cinn vcgrnsacnyesneeecaceetscs - 190} plied to babies; but it is suggested that, if the plan be| 
Alexandria, Egypt, to Brindisi, Italy... ................ 930 | adopted here, the wire should be attached to the child’s toes, | 
Wat “Nindetra to Bt Vincent, Onpe do Verde Inands.......... 1,800 |%* All bables begin to kick as eoon as awake. e 
St. Vincent to Pernambuco, Brazil.....................-. 193 | With reference to winter garments, sufficient clothing, it | 
Jamaica to Colon, South America.................-...s00+- 60 | is said, should be worn to keep off a feeling of chilliness 
Pernambuco, Brazil, to Bahia, Brazil...............-..... 450| when about usual avocations. Less than that subjects one | 
Bahia, Brazil, to Rio Janeiro. .......-.---------+ --+++++++ 140! to an attack of dangerous pneumonia at any day or hour. | 
Janie to Beets Bigs. LUISE sq¢ |More than that oppresses. Steadily aim, by all possible ways 
Rio Janeiro to Rio Grande do Sul................--...-- s49 | and means, to keep off a feeling of chilliness, which always 
Rye Beach, U. S., to Tarr Bay, Nova Scotia.............. 550| indicates that a cold has been taken. 
Barcelona, Spain, to Marseilles, France.......... ..-... - 200| Instinct teaches that less exertive power is required to keep 
er oe = aoe $e SR ISMET OLS tons | moving than, after coming to a standstill, to set the body in | 


The following is a list of the principal submarine telegraph | 
companies, with the amount of their capital : 

Anglo-American Telegraph Company: Ireland to New- | 
foundland; Newfoundland to Cape Breton; Brest to St. | 
Pierre ; St. Pierre to Duxbury, U. 8. (five cables)}—$35,000,000. 

Brazilian Submarine Telegraph Company : Portugal to Bra- 
zil—$6,500,000. 

Cuba Submarine Telegraph Company: Santiago to Havana | 
— $800,000. 

Direct Spanish Submarine Telegraph Company: England | 
to Bilbao, Spain—$650,000. 

Direct United States Submarine Telegraph Company : Ire- | 
land to Nova Scotia; Nova Scotia to the United States— 
$6,500,000. 

Eastern Submarine Telegraph Company : England to Bom- 
bay via Mediterranean and Red Sea—$15,000,000. 

Eastern Extension, Australian and China Submarine Tele- 
graph Company: Madras to China and Japan; Java to Aus- 
tralia—$8,315,500. 

Great Northern of Copenhagen Telegraph Company: Eng- 
land to Denmark, Norway, Sweden, and Russia—$2,000,000. 

Great Northern China and Japan Extension: Siberia to 
Hong Kong and Japan—$3,000,000. 

International Ocean Telegraph Company: Florida to Hav- 
ana—$1,500,000. 

Mediterranean Extension Telegraph Company: Sicily to 
Malta and Corfu—$760,000. 

Montevidean and Brazilian Telegraph Company: Monte- 
video to Brazilian Frontier—$675,000. 

Platino-Brazilian Telegraph Company 
Uruguay—$2,000,000. 

Submarine Telegraph Company: England to France, to 
Belgium, and to Holland—$2,093,200. 

Western and Brazilian Telegraph Company: Coast of Bra- 
zil—$6,750,000. 

West India and Panama Telegraph Company: Cuba to 
West India Islands and South America—$9,500,000. 


Sanitary Sense. 
Dr. W. W. Hall, in his Journal of Health, says a great many 
truthful things in his peculiar way. These are, and certain- 
ly should be, extensively read ; for they include so much ex- 
cellent advice that their influence can be for nothing else but 
good. The last number of the Journal is before us now, 
opened with the intention of clipping an article here and 
there; but after reading it all through, we really cannot 
decide that any one subject is better treated than the rest. 
Consequently, we have culled a few ideas which strike us as 
especially good and interesting, and these we give below: 
Dyspepsia—says the opening paragraph of a short sermon 
on that wretched malady—means a difficulty in preparing the 
food eaten so that the nutriment can be extracted from it to 
supply the wants of the system. Eating too fast and too 
much are prolific causes; the first because the food, being 
swallowed in too large pieces, begins to ferment before it 
can digest, and the second because the stomach cannot cope 


Rio Janeiro to 











motion again. The frequent stoppages of stages and street 
cars kill off the horses. Instinct also teaches the requisite | 


much may be gained by economizing during the day. 

Spectacles become necessary when you first notice yourself | 
going to the window instinctively for a better light, or when 
your eye gets tired by looking at any small thing near at 
hand, or a dimness or watering is manifested, so as to cause 
indistinctness. First purchase No, 20; and as you observe 
the symptoms above named, get No. 18, and so on. The 
glasses should be near enough to the eye almost to touch the 
lashes ; they should be washed every morning in cold water 
and carried in a pocket by themselves. Brazilian pebble 
makes the best lenses. Avoid reading before sunrise and 
after sunset. Read as little as possible before breakfast, or 
by artificial light; do not sew on dark material at night, and 
use no other eyewash then pure, tepid, soft water. Babies’ 
eyes are often injured by allowing the glaring sunlight to fall 
upon them. 

Exercise is worth more than all the medicines in maintain- 
ing health. If it rains, take an umbrella and let it rain on; 
if it is cold, walk or work faster; if it is windy, turn 
around and go the other way; if it rains, hails, snows, and 
blows, all at once, so that you have to stay indoors, then live 
on bread and water that day, not an atom else, and you will 
need no exercise to work it up. 

It should always be borne in mind that a large share of | 
our little aches and pains. would pass off about as soon by 
letting them alone as by doing or taking something ; and the 
more we ‘‘ take,” the greater is the necessity for ‘‘ taking.” 

The best way to enjoy things is to use them, and thus get 


| the worth of our money out of them. There is no sense in 


gorgeous parlors kept in darkness. 

Sometimes the reading of a single sentiment in a news- 
paper makes an impression on the mind which tinges the 
whole subsequent life for good. 


= _— | 
ee | 





The Musconetcong Tunnel. 

The tunnel through Musconetcong Mountain, New Jersey, 
for the line of the Easton and Perth Amboy railroad, was 
opened on the 16th of December. The work was begun on 
April 10, 1872, from which date to August of the same year 


| existed ; and in every instance they are shown to contain alco- is a simple artifice, employed by many in multiplying and 
dividing, which reduces these operations to cases requiring 
120 | they are often drinking, three times a day, a more concen- | the application of the rules of division and subtraction only. 
%5 | trated form of alcohol than is found in the purest whiskies | The method referred to is tolerably well known, but not as 
se eeseeeeeesersctscerscscsseeeescees 1,100 | and brandies. It should be set down as a settled rule that generally as it should be ; and we think that there are many of 


our readers who will be interested in receiving an explana- 
tion. The method finds its principal application in cases 


86 | generally exempt from the ravages of consumptive disease, | Where different numbers are to be multiplied or divided by 
11| The air is lighter and contains less oxygen; but as the lungs | the same number, as, for instance, in the preparation of 


tables. We can best illustrate it by giving an example. 
According to our observation, a question frequently arising 
with those who are engaged in mechanical pursuits is the 
determination of the circumference of a circle when the di- 
ameter is known. It is not always convenient or practicable 


293 | develops and strengthens them. A statement is given of the | to consult a book in which the properties of circles are given, 


but one can nearly always carry a few cards upon which use- 
ful numbers are written. Let us suppose that one of these 
cards contains the following: 
CIRCUMFERENCE OF CIRCLE. 
Diameter. Multiplied by Diameter. Multiplied by 


1= 3°1416 | 6= 188496 
2—= 62832 7=21°9012 
3= 9°4248 8— 25-1828 
4=-12° 9 = 28°2744 
5=15°7080 


and that the circumference of a circle whose diameter is 
130°0402 feet is required. Below is the solution: 
31416 
139-0402 


62832 
1256640 
9424800 
31416 


408°58429232 
It will be observed that the multiplier is placed beneath the 
multiplicand, as in the ordinary method; but that instead of 
actually performing the operation of multiplying the multi- 
plicand by each term of the multiplier, the several products 
are taken at once from the card and placed in their proper 
positions, so that we have only to add them to get the whole 
product, It will be advisable, in following this plan, to use 
small cards, with only one set of numbers on one side of 


| expenditure of strength according to the circumstances of the | each, to avoid confusion ; and in preparing a card for a given 
season. No one walks as fast in summer as in winter. We | 
| get up in the morning with a certain amount of strength, and the number first to itself and then to each successive Sum, 
| repeating this operation nine times, so as to check the accu- 


number, it is well to form the several multiples by adding 


racy of the work. Below is given an illustration : 


Areas of circles. Square of diameter multiplied by 


0-7854=1 
add 0°7854 15708 = 2 
” ™ 2°3562 = 3 
- " 31416 =4 
$°9270=5 
% ‘ 4°7124=6 
a “ §°4978=7 
6°2882==8 
70686 = 9 

78540 = 10 


It is evident, from simple inspection, that the last quantity 
is ten times the first, and this affords a strong presumption 
that the intermediate calculations are also correctly made. 

An example is appended, showing the application of this 
method to division : 


REDUCTION OF CUBIC INCHES TO CUBIC FEET. 
Cubic in. Divided by Cubicin. Divided by 


1= 1,728 | 6= 10,368 
2—= 3,456 7= 12,006 
8= 5.184 8= 18,824 
4= 6,912 9= 15,552 
5= 8,640 


Question: How many cubic feet are there in 901,314,564°268 
cubic inches? 
1,728 ) 901,314,564 -268 ( 521,504°076+- 
_ 8640 


3731 
8456 


2754 

1728 

10265 
8640 


16256 
15552 





labor was devoted to making an open cut on the west side of 
the mountain. Tunneling was then started at both ends 
through formations of limestone and syenitic gneiss. Con- 
siderable trouble was experienced during the progress of the 
boring by irruptions of water from a subterranean lake. The 
tunnel is almost exactly one mile in length. 





ErratumM.—In our article on the hydrocarbons produced 
on iron and steel, published in our last week’s issue, it is 
stated that the least volatile portions of the bromated product 
were “‘set aside to be treated with an alcoholic solution,” 





7044 
6912 
"18226 
12096 
11308 
10868 


940 


A simple inspection of the card shows the successive fig- 
ures of the dividend, and gives the products of the divisor 





‘‘of potassa” should be added to complete the sense. 


by these figures, so that the operation is reduced to a series 
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of subtractions. It takes very little practice to render any 
oné expert in this method, which combines the advantages 
of quickness and accuracy. By preparing cards from time 
to time, as occasion requires, one will find that he has, ere 
long, a pretty good stock of numbers, which, if carefully in- 
dexed, will prove very serviceable. The values of a few use- 
ful factors are appended : ° 

Reduction of pounds to kilogrammes: Pounds x 0°454. 

Reduction of kilogrammes to pounds: Kilogrammes X2°205, 

Reduction of inches to meters: Inches x 0°0254. 

Reduction of meters to inches: Meters x 39°37. 

Reduction of square feet to square meters: Square feet x 
0°0929. 

Reduction of square meters to square feet: Square meters 
x 10°76. 

Reduction of cubic feet to cubic meters: Cubic feet x 0°028. 

Reduction of cubic meters to cubic feet: Cubic meters x 
35°32. 

Reduction of U.S. gallons to cubic feet: U. 8. gallons x 
0134. 

Reduction of cabic feet to U. 8. gallons: Cubic feet x 7°48. 

Reduction of imperial gallons to cubic feet: Imperial gal- 
lons x 0°1604. 

Reduction of cubic feet to imperial gallons: Cubic feet x 
6°25. 

Reduction of U. 8. gallons to imperial gallons: U. S. gal- 
lons X 0°834. 

Reduction of imperial gallons to U.S. gallons: Imperial 
gallons x 1°2. 
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AsouT two thirds of the New State Capitol at Albany, 


Improvement in Manufacturing Shoes, 
Charles F. Hill, Baltimore, Md.—This invention consists in a shoe 
in which an insole, receiving the lasting nails, is covered by another 
insole, and the whole united by a line of stitching passing through 
the outer sole, upper, and the two soles. 
Improved Office Door Plate. 

Thomas 8. Kennard, Exeter, N. H.—This invention consists in the 
application of time-indicating wheels and an inscribed slide to a 
slotted recessed plate, in such a manner that, when said slide is ina 
certain position, the device will indicate that the occupant of the 
office is out, and also the time of his returt: and when in another 
position, that he is in, the name of the day of the week being indi- 
cated and the wheels locked in position in each case. 

Improved Hydraulic Safety Valve. 

Jobn F. Taylor, Charleston, 8. C.—This invention relates to certain 
improvements in hydraulic safety valves, whereby the valve is 
weighted with great convenience and facility by the fluid employed. 
It consists in a valve chamber provided with openings in its seat 
connecting with the escape pipe, in combination with a valve having 
different areas of pressure upon its opposite sides, the chambers 
upon the opposite sides of the valve being connected by a channel 
through the valve, so that the unit of pressure upon the valve is the 
difference between the opposite areas of pressure. 

Improved Combined Hoe and Chopper. 

Charles H. Gaylord, Osceola, Ark.—This invention consists in 
a tool by which the workman may cut up the soil on each side of a 
row of plants as he passes along, and then, giving it a half revolution, 
cut the weeds or surplus plants in the front and rear ; the first opera- 
tion being effected by a chop toward himself, while the second is 
produced by a chop from himself. The construction of the tool is 
such that the two effects are secured without changing the position 
of the workman, consequently with much less labor and fatigue, as 
well as with a great saving of time. 

Improved Extension Table Slide. 

James Plenkharp, Columbus, Ohio.—The grooved slides are con- 
nected by castings of angular form, with a dovetailed base. The 
lower half of each casting is provided with a projection or shoulder 








N. Y., is now completed. The building thus far has cost 


$5,000,000, and it is estimated that about $7,000,000 more | 


will be required to finish it entirely. If the State Legisla- 
ture appropriate funds promptly, there is a prospect of the 
roof being in place by May, 1876. 








~ Recent American and foreign Patents, | 





Improved Safety Lock for Elevators, 

Henry Carlile, Steubenville, Ohio.—This invention consists in pro- 
viding an elevator with a pair of clamping jaws, which are actuated 
by the weight of the cage to seize the guides and arrest the down- | 
ward movement of the carriage whenever the lift rope slacks or | 
breaks. By the novel means employed in effecting this purpose, all | 
chance of accident is removed, while the carriage may be held auto- | 
matically at different elevations and stories. It seems admirably 
calculated for use in connection with the elevators employed by 
hotels, warehouses, and stores. 

Improved Feed Water Heater and Filter. 

George F. Jasper, Freeburgh, Il].—The supply pipe passes down- 
ward through and beneath the filtering material, and the water 
discharged therefrom passes upward through the said material, and 
flows over into a series of sediment troughs or pans, and thence 
into the heating tank proper, from which it is conveyed to the 
boiler. The arrangement of the filter below the tank increases the 
surface available for application of heat in the furnace, when de- 
sired or necessary, as well as gives easy access to it for removal of 
the sediment when the furnace is fired up. 

Improved Seed Planter. 

Jacob R. Sample, Liberty, Miss.—This invention relates to the sim- 
ultaneous distribution of comminuted manures and cotton or other 
seed, and consists in a peculiar shape of the opening and covering 
plows, together with the standards by which they are attached to 
the frame. This insures great uniformity and accuracy in the appli- 
cation both of seed and manure to the soil. 

Improved Kotary Harrow and Boller. 

Louis Gelly, St. Anne, Ill.—This is an improvement in cultivating 
machines wherein rotary harrowsare employed. The novel feature 
consists in an arrangement of parts whereby the harrows are sup- 
ported entirely by the rollers and front wheels of the frame, and 
the revolution of the harrows arrested when raised from the 
ground. 

Improved Stereoscope,. 

Absalom H. McClintock and Henry J. W. Barker, Fort Scott, Kan. 
—This is an improved stereoscopic apparatus designed especially for 
use in object teaching in classes, so constructed that a copy of the 
picuure may be before each pupil. All the pictures may thus be ex- 
hibited, replaced by others, and moved to bring them into focus at 
the same time and by the same operation. Several pairs of lenses 
are arranged in a box, and the picturesare raised and held before 
the former by suitable devices. The supporting frame moves trans- 
versely to bring each picture into focus. 

Improved Bale_Tie. 

Sewall J. Leach, Tuscaloosa, Ala.—A plate with a right-angled 
flange at each end is attached to one end of the hoop, and isa little 
narrower than the breadth of the latter. The flange is notched 
transeversely on the inner faces to lock the free end of the hoop, 
which is correspondingly notched on its edges to fit the notches of 
the flanges. The latter are inclined in the direction to cause the 
hoop to draw to the bottom of the space between the flanges, and | 
thus insure the holding of it so as not to work loose. There is also 





a loop on one end of the tie for the free end of the hoop to pass 
through, to be kept in positiun at the time of fastening until secured 
by the notches. 

Locomotive Attachment for Towing Canal Boats. 

Charles Howard, New York city.—The driving wheels of the loco- 
motive are constructed with a V-shaped groove in the periphery, so 

as to bring the bearing diagonally on the sides of rails without touch- 
ing the tops. This adds to the traction in proportion to the angle or 
sharpness of the groove. The towing bars are applied on the bottom 
of the frame, are pivoted equidistant from the wheels near the cen- 
ter of the frame, and are of curved shape, extending beyond the 
wheels. They are bent at their ends into upward and slightly for- 
ward turned hooks, and swing toward the canal, allowing thereby a 
free adjustment to the different positions of the towing line. Suita- 
ble guide pieces applied to the bottom of the frame control the 
swing of the tow bars, and a spring forces the latter sideways, when 
there is no strain on them, preventing the obstruction of the track 
by the slackened tow line. 

Improved Corn Coverer and Cultivator. 

James Copeland, Bioomingdale, Ohio.—The vertical arm of a stan- 
dard is slotted to receive a wheel that supports the forward part of 
the machine when adjusted as a coverer or double shovel plow. 
When the machine is to be used as a cultivator, the standard may be 
removed and replaced by a similar standard, the lowerarm of which 
is without a slot, is curved slightly forward, and has a hole formed 
through it to receive a bolt for holding a cultivator plow. 


at its angle, the same being notched to receive a fastening screw or 
nail. Thus the castings are secured to the slides without being 
weakened and hence rendered liable to break at their angle, under 
the strain put upon them by the weight or pressure supported by the 


table top. 


Improved Car Coupling. 

Henry C. Chapman,Port Jervis,N.Y.—The outer end of the coupling 
link is raised or lowered by a looped rod, in which the link rests, and 
by which the said link may be elevated or depressed to suit the va- 
rious hights of drawheads on different cars. By having a recess made 
in the face of the drawhead, into which the looped rod which sup- 
ports the link may recede when the cars bump together, the said rod 
is prevented from being injured in the collision. The loop rod is 
suspended from a U crank of a long rod which extends across the 
end of the car, and which is readily turned from the side of the 
latter. 

Improved Clamping Attachment for Tinners’ Ma- 
chines, 

William H. Burnett, Stanfordville, N. Y.—A standard is cast with a 
ribbed socket-shaped top part and clamp screw for supporting firmly 
the operating machine parts, and with an enlarged base. For the 
purpose of dispensing with the permanent attachment of the stand- 
ards, and for making them detachable, a strong clamping device, 
with circular top part fitting closely around the base of the standard, 
is applied by a clamping screw. The standard may be secured to 
any part of the bench, and also turned readily into any direction 
over and beyond the latter. 

Improved Blind Bridlc. 

Francis Schwalm, Clarksville, Cal.—This invention consists in form- 
ing the cheek pieces of the bridle so that they operate as cranks on 
the blinds, which blinds are attached to their upper ends. By means 
of this improvement, the biinds may, at the will of the driver, be 
drawn tightly over, and so as to close the horse’s eye, and held in 
that position until the danger is passed. 

Improved Exhaust BRegulator. 

Charles C. Gregory, Fredericton, Can.—As the steam enters a re- 
ceiver it forces up a spring piston. It then expands until the press- 
ure is equal to that at the nozzle, when the spring will begin to react 
on the steam, and, while steam remains in the receiver to be forced 
out, will maintain a continuous uniform blast atthe nozzle. A valve 
in the nozzle is provided for opening and closing it, to regulate the 
escape by opening the passage wider when the greatest pressure 
exists in the receiver, and closing it when the pressure decreases, 
This valve is operated by the piston. In case the steam should, at 
any time, enter the receiver in excess of the means of escape by 
this apparatus, the excess will be automatically allowed to escape 
through a pipe by the opening of a valve lifted by the piston, when 
the last arrives at a certain predetermined hight. 


Improved Gas Beater and Condenser. 

Sylvanus Warren, New York city.—This is an improved appara- 
tus, to be placed between the exhauster and the purifier of a gas- 
making mechanism, for beating or scrubbing the gas, and condens- 
ing from it the tar and ammonia. By suitable construction, while 
the gas is passing through the central compartment of a drum, cold, 
tepid, or warm water or air may be forced through the end com- 
partments and smal! connecting pipes, to regulate the temperature 
of the gas as it passes to the purifier. 

Improved Shingle Bolting Machine. 

William A. Fletcher, Beaumont, Texas.—The pivoted rest for the 
bolt is provided with two clamps, operated by a single shaft, having 
right and left screw threads. Said clamps are worked by a single 
crank for opening and closing them. 

Improved Steak Tenderer, 

Daniel J. Shults, Mount Union, Pa.—This is a device by which 
steaks may be easily and rapidly made tender. It consists of two 
toothed plates, which are hinged at one end, to be adjustable to 
greater or less thickness of steak, and closed by means of a lever 
with sectional pinion pivoted to the inner plate, and gearing with a 
toothed stationary arm of the lower plate. Both plates are carried 
toward each other by swinging the lever to the front, and act with 
considerable power on the steak placed between them. 


Improved Target andjToy Pistol. 

Warren Lyon, Mamaroneck, N. Y.—The first invention is a toy, 
for use with pea shooters and the like, for the amusement of chil- 
dren, It consists of twoor more self-adjusting targets of equal 
weight, arranged on the ends of radial arms of equal length secured 
to a rotary shaft. The target is self-righting, and may include sev- 
eral grotesque figures. The same inventor has also devised a toy 
pistol which may be used in connection with the toy target just 
described. A piston is arranged in the barrel, and its rod connected 
at the rear end with a lever. The rod has a coiled spring on it to 
throw the piston forward. The lever is arranged in a vertical slot 
in the breech, above which it projects. The lower end has a notch 
below the pivot, in which a spring catch drops to hold the piston 
spring, and to be used for tripping it by the trigger. A stop is com- 
bined with the spring catch and trigger, to prevent damage to the 
catch by pulling the'trigger too hard. 








Improved Grain Separator, 

John Gordon, St. Catherine’s, Can.—The novel feature in this in- 
vention is a hinged valve which may be arranged to connect at 
will the carrier board leading to the discharge with the carrier board 
leading to the suction channel. Thisis useful in case the separation 
of the wheat into lighter and heavier grades is not desired. 

Improved Pump. 

J. C. Chambers and 8S. Chambers, Dallas, Texas.—This invention 
consists in combining, with three bottom-valved cylinders, three 
valved connecting pipes, and a single discharge pipe, three differen- 
tial pistons, of which one is always forcing water into the discharge 
pipe. This produces a continuous and uniform flow of water, and 
not only greatly lessens the time usually required, but also very con- 
siderably diminishes the labor. 

Improved Sack Scale. 

Pascal P. Parker, Parkersburgh, Iowa, assignor to himself and 
Milton I. Powers, same place.—To the inner edge of the scale pan 
are attached two standards, to which is secured an oval band hay- 
ing an inwardly projecting flange formed upon its lower edge, and 
which is provided with an open spring ring for supporting a bag, 
and holding the mouth open while being filled. 

Improved Land Roller. 

Benjamin 8. Healy, Cohocton, N. Y.—The new feature in this in- 
vention is an arrangement of the double tree and draft bars where- 
by the draft will always be applied to the front part of the frame 
in whatever position the tongue may assume. 








DECISIONS OF THE COURTS. 


United States Circult Court.--District of Massachu- 
setts. 


PAPER BOX PATENT.—UNION PAPER BAG MACHINE COMPANY 08. LUTHER 
CRANE et al, 
(Before Clifford and Lowell, J. J.—May Term, A.D. 1874—to wit: October 
6, 1874.) 

Lowell, J.: 

The bill is brought under section 58 of the consolidated Patent Act of 1870, 
16 Stat., 207, slooiug that the plaintiffs own a patent granted to them Decem- 
ber 24, 1872, as assignees of Lorenzo D. Benner, for an improvement in paper 
begs. of which said Benner was the original and first inventor; that the 
defendants hold a patent dated February 2U, 1872, for an improvement alleged 
to have been invented by Luther C. Crowell; that the patents interfere, and 
the plaintiffs pray that the patent of the defendants may be declared void. 

The answer denies that Benner was the original and first inventor of the 
improvement patented to the plaintiffs; insists that Crowell was the inventor 
of that held by the defendants; does not explicitly confess or deny the inter- 
ference between the two, and concludes with a prayer that the plaintiffs 
patent may be adjudged void. 

It appears to us, on a comparison of the specifications, that they describe 
and ‘alaim the same invention, and the evidence proves that the plaintiffs 
intended that their patent should cover the same ground as the deiendants. 
The Patent Office decided in favor of the plaintiffs, after an interference had 
been regularly declared with Croweil’s patent, which had already issued; 
upon the hearing, Crowell produced no evidence excepting his own state- 
ment, and Benner examined several] witnesses, and both parties were heard in 


rgument. 

" Two points of law are taken by the plaintiffs: First, that the decision of the 
Patent Office is fina) between these parties; second, that the defendants are 
estopped by the statement made by their assignor Crowell to the Patent Office 
respecting the date of his invention to introduce evidence in this cause carry- 
ing his invention back to an carlier time than that which he specified in that 
tatement. 
qi 1, The decision of the Patent Office is never final upon the question of the 
novelty or priority of an invention. The rule may have been adopted at first 
from a consideration of the ¢z-parie character of the proceedings at Wash- 
ington, but it has never been confined, as is now maintained by the plaintiffs, 
in cases in which no contest was had; and it is obvious that it cannot be so 
limited, because, if one party to an interference is concluded as against the 
other y, the resuit may be that the patent is valid as against him, which 
is void against all the rest of the world. If, for instance, Crowell’s inven- 
tion was, in fact, earlier than that patented to the plaintiffs, the latter patent 
is conceded to be void as against every one who had no hearing before the 
Patent Office, while the defendants’ patent would be void as against the 
plaintiffs, and all persons claiming under them; so that the only person who 
could not practice the invention would be he who had made it, and his 
ignees. 

“*The staiute is not ambiguous. It gives a court of equity power to decide 
between interfering patents without any exception or limitation. This is 
substantially a re-enactment of section 16 of the act of 1836, under which Mr. 
Justice Nelson is said to have decided the very point. Atkinson vs. Board- 
man; Laws’s Dig., title, Construction of Statutes 13. See, also, section 50 of 
the act of 1870. 

By the act of 1798, interfering applications were to be passed upon by three 
arbitrators, and upon this act Mr. Justice Story said: 

The award or decision of the arbitrators would have been final between the 
parties only so far as respected the — of the patent. 

The sole object of such an award is to ascertain who is prima facie entitled 
to the patent. But, when once obtained, itis liable to be repealed or destroyed 
by precisely the same process as if it was issued without opposition. Stearns 
vs. Barrett, 1 Mason, 173, 4. 

Upon reasoning and authority, then, the new patent granted after a hear- 
ing merely makes out a prima facie case for the plaintiffs, omitting the pre- 
sumption that would otherwise exist from the earlier date of the defendants’ 


eed. 
2. There is no ground for peeeing the statement of Crowell an estoppel. It 
was not made to the plaintiffs, nor intended to influence their action, and the 
evidence is clear that the did not act upon it. 

We have examined, with great care, the evidence concerning priority of 
invention, and are 0: —_ that Crowell was the true and first inventor. 
He neglected his case before the Patent Office, and the examiners were led to 
believe that he might have obtained hints or suggestions from the drawings of 
Benner for a patent that was issued to him a short time before that of Crow- 
ell. It is true, those drawings were left with Mr. Coffin, one of the persons 
interested in Crowell’s invention, and in the shop where Crowell was at work 
on his machines; but the evidence in this case does not prove that any use was 
made of them, but tends to prove the contrary. But a wholly decisive con- 
sideration, as to which the course of proceedings before the Patent Office led 
the examiners into error, is that those drawings do not contain the invention, 
and, if they had been seen and studied by Crowell, would be no answer to his 
claim of priority. This is now admitted by the plaintiffs, and was well known 
to them while the interference was going on, as appears by a letter from their 
counsel to the president of the company, which they have printed on page 41 
of the record. As their argument before the Patent Office is : ot given, we do 
not know whether the admission was made at that time; but the fact that the 
ly influenced by thie mistake is shown by the record, 
and must =e eae } weight of - en. Sates a 

n the c 0! t we are well satisfied, not only that Crowell’s 

ba a L eel made by him, but that it was completed in 1867. The 
laintiffs, not Seaying that Crowell made the invention, insist that he was not 
Tne first inventor, and have introduced evidence which the rely Goce to prove 
that Benner made it in 1838, and that Crowell was not earlier than 1871. The 
defendants, on the other hand, insist that they have thrown doubt upon the 
claim of Benner to have made jo Pay ee at all, though he may have ap- 

wi e 


ni 4 e are satis Crowell really made the invention before 
Benner or avy of his wi say that Benner made it, we have not examined 
the question whether Benner ever made it at all, 
Decree for defendants. SE A SS 
United States Circuit Court.---District of New 
Jersey. 


FLUTING MACHINE PATENT.—SUSAN B. KNOX ¢f Gl. 08. ARTHUR 4° 


LOWEREE ét ail. 
(In equity.) 


Nixon, J.: 
The bill filed in this case charges the defendants with infringing four differ- 
ent patents belonging to the complainants—to wit : 
1. Patent issu to Susan R. Knox and W. D. Corrister, April 8, 1866, and 
reissued to Susan R. Knox, assignee, April 1, 1870, No. 3,651. 
2. Patent issued to Susan R. Knox, November 20, 1866, and reissued to her 
Apetl 26, 1870, No. 3,938. 
. Patent issued to Samuel G. Cabell, July 17, 1866, and reissued to Flora B. 
Cabell, ny al March 1, 1870, No. 3,856. 
4. Patent issued to Flora B. Cabell, assignee, November 10, 1868, No, 83,924, 
ond Ber, to Flora B. Cabell and Susan R. Knox, assignees, November 28, 
, No. le 
The defendants, in theiranswer, d2ny the validity of these patents on various 
unds. They allege that the complainants were not the original and first 
nventors of the said inventions or of any material or essential parts thereof: 
that tnere was a prior knowledge, use, and public sale, in many parts of the 
United States, of machines embodying all the principles and combinations 
claimed as new by the complainants; that the invention had been mentioned 
al bed in certain wy publications; that there had been an aban- 
donment by the inventor to the public; and that there had been no infringe- 
ment by the defendants of the ‘hts and Puvpceee alleged in the bill to be 
to tne complainants by their several letters patent. 
Held by the Court: 
A patentee held to have made his invention when he had a machine embo- 
dying it completed and in operation and actual use, though the use was pri- 


vate. 
Delay in filing an application is no a for c ng the inventor with 
abandonment if he was residing in the pourrecsonery States during the war. 
M the lower roll in a fluting machine adjustabie is an infringement of 
a patent for making the upper roll adjustable by similar means and for the 


same purposes. 
1 Making’ the rol edjustable by means of a rack and pinion instead of a screw 
also an in: ent. 
Decree for the com lainants against the defendants for the infringement of 
the first and third clalms of the reissued patent No. 3,856, and of the first and 
second claims of the reissue No. 4,653; but without costs. 





ye J. Coombe and F. W. Leonard, for complainants. 
. Perry, Jv., for defendants. | 
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Rochester, N. Y., 8th Dec, 1874. 
Mz. G. W. HARROLD. 

DEAR S1R:—TuE Provty STgaM TRaP that you put in 
for us works to our entire satisfaction; you may now re- 
move the other trap, as it is no longer of any use to us. 
We consider your Trap in every respect superior; it saves 
a great amount of constant labor in drawing off water, 
which we had to do almost constantly when heating on 
different floors with the other Trap. Yours respectfully, 
SIBLEY, LINDSAY & CURR. 


~ Business aud Personal, 


The Charge for Insertion under this head is $1 a Line. 





Agricultural Implements, Farm Machinery, Seeds, 
Fertilizers. R.H. Allen & Co., 189 & 191 Water 8t.,N.¥. 

Artesian Well Driller—Best of references, when 
required. Z. Hopkins, Fort Wayne, Ind. 

500 pairs Sewing Machine Legs, Treadles, Wheels, 
&c., suitable for Scroll Saws, Amateur Lathes, Flower 
Pot and other Stands and Tables. Nicely japanned. Will 
be sold cheap. Hull & Belden Co., Danbury, Conn. 

$20.—The Combination Foot-Power Scroll Sawing 
Machine will pay for itself in one week, if run for profit. 
Send, for circular, to A. W. Morton, 20 Platt Street, New 
York. 

For Sale—Flint Quarry, Bone Steamer, Engine, 
and Phosphate Machinery. B.I. V. Miller, Coatesville, 
Chester Co., Pa. 

Glue Factory for Sale—Steam and Water Power; 
all necessary Tools. Capacity, 15 barrelsaday. Miller & 
Van Valkenbergh, Equitable Buildings,120 Broadway,N.Y. 

Partners Wanted—More working capital needed. 
Grounds, Shops, Tools, and Machinery, all in good work- 
ingorder. A rare chance for parties desirous of engaging 
in the manufacturing busi Corr dence solicited. 
Address D. Whiting, Ashland, Ohio. 


Sheet Metal Drawing Presses—For the best and 
cheapest, address The Baltimore Sheet Metal Machine 
Company, Baltimore, Md. 

Spinning Rings of a Superior Quality—Whitins- 
ville Spinning Ring Co., Whitinsville, Mass. Send for 
sample and price list. 

Dickinson’s Patent Shaped Diamond Carbon 
Poiuts and adjustable holder for working Stone, dressing 
Emery Wheels, Grindstones, &c., 64 Nassau st., N. Y. 

Electric Bells for Dwellings, Hotels, &c.—Most re- 
Mable and cheapest Hotel Annunciator. Cheap telegraph 
outfits for learners. Instruments for Private Lines, Gas 
Lighting Apparatus, etc. J H Hessin. Sec..Cleveland,O. 

Mining, Wrecking, Pumping, Drainage, or Irriga- 
ting Machinery, forsale or rent. See advertisemept. An- 
drews’ Patent, inside page. 

Faught’s Patent Round Braided Belting—The 
Best thing out—Manufactured only by C. W. Arny, 301 & 
$03 Cherry St., Philadelphia, Pa. Send for Circular. 

For Sale—One “Cottrell & Babcock” Water 
Wheel Regulator. Also, one “ Harrison’s’’ 12 in. Porta- 
table Corn Mill—all in good order—by D. Arthur Brown 
& Co., Fisherville, N. H. 

“Fairy” Electric Engines, with battery com- 
plete, $6; without battery, $4. Electro-Magnetic Manu- 
facturing Co., 36 Broad St.--P.O. Box 1804, New York. 

Price only $3.5).—The Tom Thumb Electric 
Telegraph. A compact working Telegraph Apparatus, 

for sending messages, making magnets, the electric light, 
giving alarms, and various other purposes. Can be put in 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 
of price. F.C. Beach & Co., 263 Broadway, New York. 

Cast Iron Sinks, Wash Stands, Drain Pipe, and 
Sewer traps. Send for Price List. Bailey, Farrell & Co., 
Pittsburgh, Pa. 

Pratt's Liquid Paint Dryer and White Japan sur- 
passes the English Patent Dryers and Brown Japan in 
color, quality, and price. Send for descriptive circular to 
A. W. Pratt & Co., 53 Fulton Street, New York. 

For Solid Wrought-iron Beams, etc., see adver- 
isement. Address Union Iron Mills, Pittsburgh, Pa., for 
ithograph, &c. 

Many New England Manufactories have Gas 
Works, which light them at one fourth the cost of coal 
gas. For particulars, address Providence Steam and Gas 
Pipe Co., Providence, R. I. 

Hotchkiss Air Spring Forge Hammer, best in the 
market. Prices low. D. Frisbie & Co., New Haven, Ct. 

For Solid Emery Wheels and Machinery, send to 
the Union Stone Co., Boston, Mass., for circular. 

Mechanical Expert in Patent Cases. T. D. Stetson, 

Murray St., New York. 

For the best Portable Engine in the world, address 
Baxter Steam Engine Co., 18 Park Place, New York 

All Fruit-can Tools, Ferracute, Bridgeton, N. J. 


Hydraulic Presses and Jacks, new and second 
hand. Lathes and Machinery for Polishing and Buffing 
Metals. E. Lyon, 470 Grand Street, New York. 

Brown’s Coalyard Quarry and Contractor’s Appa- 
ratus for hoisting and conveying materials by iron cable. 
W. D. Andrews & Bro., 414 Water St., New York. 

For Surface Planers, small size, and for Box 
Corner Grooving Machines, send to A. Davis, Lowell, 
Mass. 

The “Scientific American” Office, New York, is 
fitted with the Miniature Electric Telegraph. By touching 
little buttons on the desks of the managers, signals are sent 
to persons in the various departments of the establish- 
ment. Cheap and effective. Splendid for shops, offices, 
dwellings. Works for any distance. Price $6, with good 
Battery. F. C. Beach & Co., 263 Broadway, New York, 
Makers. Send for free illustrated Catalogue. 


Temples and Oilcans. Draper, Hopedale, Mass. 


For best Dies, and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

Peck’s Patent Drop Press. For circulars, address 
Milo, Peck & Co., New Haven, Conn. 

Small Tools and Gear Wheels for Models. List 
free. Goodnow & Wightman, 23 Cornhill, Boston, Mass. 

Boosey’s Cheap Music Books for the Holidays. 
Boosey & Co., 82 East th St., New York. Send for 
catalogue. 


Portable Engines, new and rebuilt 2d hand, a 
specialty. Engines, Boilers,Pumps, and Machinist's Tools, 
I. H. Shearman, 45 Cortlandt St,, New York. 


For First Class Steam Boilers, address Lambert- 
ville Iron Works, Lambertville, N. J. 

Engines and Boilers a Specialty—Ist class: new 
patterns; late patents; reduced prices. Plain and Cut-off 
Hor’l and Vert’! Engines; Hoisting Engines; the celebra- 
ted Ames’ Portable Engines; Boilers of all kinds; Climax 
Turbine; and the best Saw Millin the market. Large 
stock always on hand. Hampson, Whitehill & Co,, 8 
Cortlandt 8t., New York. Works at Newburgh, N. Y. 

Buy Boult’s Paneling, Moulding, and Dove-tailing 
Machine. Send for circular and sample of work. B.C. 
Mach’y Co,, Battle Creek, Mich., Box 227. 
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ment on p. 9, vol. 30 (cementing whalebone to | 
wood).—W. H. H. and T. E. C. will find directions | 
for bronzing iron on p. 288, vol. 31, and for tinning | 
iron on p. 362, vol. 31.—W. L. D. can make a magnet | 
by following the directions on p. 218, vol. 31.—J. G. | 
M. & Co. will find a recipe for paste for use on tin | 
on p. 253, vol. 30.—J. E. H. can nickel plate steel by | 
following the instructionaon p. 174, vol. 30.—L. T. | 
can repair his rubber boots by following the direc- 
tions on p. 208, vol. 30.—C. McE. can make a car- 
mine red ink by the recipe given on p. 200, vol. 30.— 
F. M. H. and many others will find directions for 
nickel plating on pp. 43, 90, 346, vol. 31. 


(1) E. C. asks: 1. In the present Atlantic 
telegraph cable is, there a floating battery, or has 
there been one at any time since it was laid,in mid- 
ocean? A. No. 2. What is the size of the batter- 
ies used at the shore ends of the cable? A. Quart 
cells. 3. How small a battery is it possible to use 
and send a communication over the cable? How 
small a battery has been tried, which showed indi- 
cations at the otherend? A. A battery composed 
of a single percussion cap, in each case. 4. Would 
it be possible in taking up the cable, beginning in 
mid-ocean, to communicate with the shore, unless 
they first separated the cable or outer coating? A. 
It would not. 


(2) N. N. asks: What is the best battery 
for running a revolving armature? A. A largesize 
Daniell, battery or the modification of it known as 
the gravity or Callaud battery. | 


(8) 8. E. T. says: 1. I wish to convey wa- 
ter from a stream to a tank 1,000 feet distant and 30 
feet higher than the stream. Will I get as good a 
supply of water with the same power if I laya3 
inch pipe over the first 300 feet, a 2 inch pipe over 
the next 200 feet, and an 1% inch pipe over the re- 
mainder, as with a 2inch pipe over the whole dis- 
tance? A.The data are not complete, but it would 
be better to have the pipe the same size through- 
out. 2. Will chestnut sticks, with a 2% inch hole 
bored through them lengthwise, united with iron 
couplings, answer the purpose for pipe? A. Yes. 
3. How many horse power will it require to give a 
supply of 10 gallons per minute? A. From 2 to 24 
times the power required to lift the water, neglect- 
ing friction. 

(4) N. N.—A very pretty magnified view of 
an aquarium or other object is obtained through 
a telescope when the objective and eyepiece are 
very far apart, in a tube of extra length. 


(5) I. F. J. asks: How can I repair an opera 
glass of which the plating is discolored and the 
ivory broken? A. Nickel plate the metal surface, 
and cover with morocco leather attached with ma- 
rine or other glue. 

(6) S. D, E. says: 1, Eight months of labor 
and patience have rewarded me with a splendid re- 
flector. I used Draper’s method of silvering on 
glass, as described in your answers to correspond- 
ents. Any one who follows the formula must suc- 
ceed. My reflector is 12 inches in the clear, with 10 
feet focus. I want to set the reflector at an angle, 
so that I can view direct instead of using an angle 
mirror; and I wish to leave the tube 2 feet longer 
than the focus, so that my head will not be in the 
way of the light. Will this answer? A. If your 
mirror gives sharp definitions, mount it as a New- 
tonian; if not, mount it as an aerial, as figured by 
Dick. 2.Please tell me what the focal distances and 
diameters of the two eyepieces should be (the fo- 
cus spot by the sun coversabout half an inch). A. 
To construct a battery of eyepieces, take the high- 
est power, say 600, and divide it by 1°5=400,the next 
power; 400+1°5=266+15=177, +15=59; or begin 
with the lowest, say 60, and make each power 
greater than the one below it. 3. How far should 
the first glass (next to reflector) be beyond the fo- 
cus? Should it be plano-convex or double convex? 
A. Focus is within the Huyghenian eyepiece. See 
No. 48, October 17, 1874. A Ramsden or positive 
eyepiece, for micrometer or reticule, is construct- 
ed thus: The focus of the field lens=twice the fo- 
cus of objective divided by the power required. 
Focus of eye lens is 0°555 or § that of field lens. 
Distance apart is $ or 0-444 of focus of field lens. 
Equivalent single lens is 44 focus of field lens. 
Apertures are 44 of focal length. Image is ¥, of 
focus of field lens infront of it. Both lenses are 
plano-convex, the convex sides facing each other. 


(7) Z, T. R. says: I wish to convey the wa- 
ter of a spring to my dwelling, which is at a dis- 
tance of 600 yards; the pipe will have to cross a 
creek and swamp, making the lowest point of the 
pipe 40 or 50 feet below the fountain head. The 
spring affords water enough to fill a2 inch auger 
hole through a weir with a 6inch head. What size 
of pipe will be required for the work, the dis- 
charge being 15 or 20 feet below the receiving 
point, and consequently at a head of 15 or 20 feet at 
the house all the time? A. A one inch iron pipe 
will serve your purpose, and, notwithstanding the 
friction of so long a line, give water enough for a 
family’s use. The salts in the water will very 
likely coat itso as to prevent the rusting of the 
iron. The usual thickness of a one inch wrought 
iron pipe will be strong enough for the pressure at 
the lowest point. The exterior may be covered 
with a wash of coaltar. 2. Who makes the best 
pipes, to keep water free from all poisons and rust? 
A. Tin-lined lead pipe is supposed to be the best 
pipe for the purpose. All pipe should be laid be- 
low the reach of frost. The power of a water 
wheel is best ascertained by experiment. 


€(8) J. G. H. says: I have a sawmill boiler 
in which the distance from the bottom of the 
boiler to the top of the arch is 8 inches from the 
arch. The brickwork is gradually sloped. We fire 
with sawdust, but have to use some dry slabs to 








get steam enough. An engineer tells me that if I 


| make the arch 10 or 12 inches from the boiler, and 
| leave the space from the arch to the brick wall 
empty instead of filling it up, I will be able to 
| burn more sawdust and refuse and keep up steam, 


. . ' | without using slabs. I want to burn all the saw- 
M. J.-will find the recipe for diamond ce- | dust and refuse I can, and at the same time have 


steam enough. Which is the better way? A. We 
do not think that the change will produce any de- 
cided advantage, unless you make a combustion 
chamber, by admitting air into the space back of 
the bridge wall. 


(9) D. N. B. asks: 1. Is it economy of fuel 
to buy a 10 horse power engine and work it up to 
15 horse power rather than work a 15 horse engine 
at its nominal capacity? How much work could a 
well made nominal 10 horse engine be made to do 
without over working or straining? A. We can- 
not tell you anything about nominal horse power, 
as it varies with different makers; nor is it possible 
to give general rules for the most economical man- 
ner in which to run all engines, as it depends upon | 
a number of variable quantities. 2. How might | 
the relative value of coke and Illinois bituminous 
coal be stated for making steam? A. It can readi- 
ly be determined by experiment. Keep account 
of the fuel consumed and word done. 3. What 
power of engine would you advise putting in, to 
run machines requiring (according to manufac- 
turer’s representations) an aggregate of 10 horse? 
A. An engine of 10 effective horse power. 


(10) H. L. say#: 1. I wish to construct a 
two inch achromatic telescope and use it both as 
a terrestrial and astronomical one. What would 
be the best object glass, and what length of focus 
should it have? A. See answer No. 27, October 24, 
1874. 2. How should I construct the eyepiece to 
match? A. Put the smaller plano-convex lensnext 
the eye. 3. What are the names, distances, magni- 
tudes,and masses of about ten of the nearest fixed 
stars whose distance has been roughly ascertained ? 
A.61 Cygni has a parallax of 0/45’,distance 44 millions 
of millions of miles; diameter of orbit 17 times 
that of the earth ; light period 7 years. Sirius and 
« Lyre have each a parallax of 44 second; they 
are about 800,000 times as distant asthesun. 4. 
Please give the rates at which they appear to travel 
in their orbite, and towards what star they appear 
to travel, as well as the rate at which others move 
away. A. Starsapproaching us are: Arcturus, 55 
miles per second, Vega 44, a Cygni 39,Pollux 49,a Ur- 
sce Majoris 46 to 60. Stars receding are: Sirius 13 to 22 
miles per second, Betelgeux 22, Rigel 15, Castor 23 
to 28, Regulusi2to17. The two fourth magnitude 
components of y Virginis revolve round their cen- 
terof gravity in 169 years; major axis, 7”. Xi Urace 
Mojoris fourth and fifth magnitudes, 61 years, 5’. 
C Herewlis third and sixth magnitudes, period 36 
years; major axis 244”. 5.What time does it take Si- 
rius’s companion to go round him? A. Four hun- 
dred years,l0th magnitude ; mass of satellite=half 
mass of Sirius. Sirius is over three million miles in 
diameter. 6. What are the diameters of Saturn's 
moons? A. Titan is larger than Mercury. It 
can be seen with 1 inch aperture, Japetus with 
atwo inch. 7. In what constellations can I find 
five of the largest nebule that have been found 
to be gaseous? A. Great nebula of Orien: Right 
ascension, 5h. 29m., declination 8. 5° 20’. Nebula in 
Andromeda: 4° long, 244° broad, R. A. Oh. 36m., D. 
N. 40° 3%. Dumb bell nebula, R. A. 19h. h4m., D. 
N, 22° 22. Annular nebula in Lyra: R. A. 18h. 49m., 
D. N. 32° 52’. Horseshoe nebula, R. A. 18h. 13m., D. 
8. 16° 15. Two copies of SCTENTIFIC AMERICAN for 
1 year and two of Science Record will cost $10. 


(11) J. MeD. asks: 1. Is there any place in 
America or Europe where crude petroleum is used 
for making gas? A. There have been many at- 
tempts to employ it, some of which are still in 
progress. 2. Does such process pay economically, 
in comparison with coal? A. As yet, the various 
inventors have not succeeded in perfectly over- 
coming the practical difficulties. 


(12) A. A. N. asks: 1s there any way of pre- 
paring the sympathetic inks which are visible only 
when heated, such as solutionsof Co (NOz)2, CoCl,, 
etc., so that they can be used for printing or stamp- 
ing? A. We do not know of any such method. 


(13) J. G. 8S. asks: How can I make a cheap 
paste for putting up paper exposed out of doors, 
making it impervious to any kind of weather? I 
should like it to form some kind of hard surface 
similar to varnish. A. We know of no material 
that will answer all these requirements. 


(14) C. W. asks: 1. Are the saltpeter de- 
posits in the Big Bone Cave, Tenn., extensive? A. 
It is probable that saltpeter has been obtained by 
lixiviation of the earth inthe cave. 2. Is it true 
that large quantities were obtained here for the 
rebel army? A. The amount, though considera- 
ble, would not cause this source of suppiy to super- 
sede others. 

How can I preserve guns with least trouble? A. 
Cover the iron with a mixture of tallowand white 
lead. 

How must I treat brier root to prevent splitting, 
and how can I color it for a pipe bowl? A. Boil 
the wood for an hour or two in water, and dry 
slowly. To color, hold near the fire so as to gently 
warm, and by means of a feather coat the surface 
with dilute aquafortis ; oil and polish. 

How can I dye hair switches dark brown? A. 
To a saturated solution of sulphate of copper 
(blue vitriol) add ammonia until the precipitate 
which falls is redissolved. For a mordant, to be 
first applied, use a saturated solution of ferrocy- 
anide of potassium. 





ably spots produced by a small amount of mercury 
volatilized from the back of the mirror, acting up- 
on the tin. 

I have two small pine trees (which 1 brought from 
America last winter) and wish to preserve. One 
especially is looking sickly, although both bave 
grown a little. They were planted in a rich red 
soil in a low situation. Can you tellme what locali- 
ty or soil would be most congenial to their growth ? 
A. In this country, pine trees do not grow in rich, 
moist bottom lands, but upon arid, sandy soils. 


(16) S. asks: What is a solvent of oxidized 
linseed oil? A. Turpentine. 


(17) J. H. asks: What is a durable cement, 
for cementing burlaps to the edges of a frame 
made of building paper? A. Edmond Davy pre- 
pares a cement, which is well spoken of, by melting 
in an iron vessel equal parta of common pitch and 
gutta percha. It is kept liquid under water, or 
solid to be melted when wanted. It is not attacked 
by water; and it adheres strongly to wood, stone, 
glass, porcelain, ivory, leather, paper, feathers, 
wool, hemp, and linen fabrics, and even to var- 
nish. 

(18) H. W. asks: What is the best prepara- 
tion to put upon the wood floor of a public build- 
ing which is daily much used? A. In cases of this 
kind, the general practice is to use some cheap dur- 
able paint. 


(19) J. H. A. asks: 1. Will oil in which 
steel is repeatedly hardened lose its hardening 
property? A. No. 2. Which is the best kind of 
oil for hardening steel? A. Common machine oil 
may be used; but for fine work, olive or cotton 
seed oil will be more satisfactory. 


(20) J. W. asks: What materials are ured 
to make amber-colored glass, beside manganese ? 
A. Different shades of yellow may be imparted to 
the glass by the addition of the oxides of silverand 
antimony, and by finely divided charcoal ; also by 
the presence of peroxide of iron in quantities not 
exceeding one per cent. The tints may be tem- 
pered by the addition of minute quantities of the 
purple of Cassius. 


(21) J. K. asks: If a mixture of steam and 
air, after passing through red hot pipes, were ad- 
mitted, by means of the draft, to a coal fire, would 
itinsure a more complete burning of the smoke 
than if air alone were so used? A. It would be a 
dangerous experiment, as such a mixture (if a suf- 
ficient amount of heated iron were presented to the 
steam to liberate a part of the hydrogen) might be 
rendered explosive. 

Why do the rays of the sun warm the air more 
in the valleys than they do on the top of high 
mountains? A. The air receives its warmth by 
contact with the earth ; as the valley offers to the 
lower strata of air greater surface, the contact is 
more frequent and intimate. Something is also due 
to evaporation. 

(22) H. A.G, asks: 1. Are glass tumblers 
made in molds? A. Yes. Many forms of glass 
ware are made by blowing into molds. 2. How is 
window glass made? A. In the manufacture of 
common window glass, the workman dips an iron 
tube into the melted mass, a portion of which ad- 
heres to it. This is blown into a pear shape, which 
becomes elongated by swinging like a pendulum. 
By reheating, blowing, and rolling, it is worked 
into the form of a cylinder, which is cut off around 
the top and bottom and split down the side. After 
again suftening in the furnace, it is opened and 
spread out into a flat plate. 3. There is a recipe for 
crystal gluss which states: White sand 15,red lead 10, 
refined ashes 4, and niterl, parts. What are these 
parts? A. Parts by weight. 


(28) D. H. R. asks: How can I relieve cana- 
ries from the attacks of a very small red parasite? 
A. Allow the birds to bathe frequently, and keep 
the cage very clean, with plenty of sand at the 
bottom. 

(24) H. E. B. asks: 1, In re-sharpening files 
will any other kind of battery answer the same 
purpose as the Bunsen? A. Yes. 2. Willa zinc 
and porous cup battery, excited by nitric and sul- 
phuric acids, be sufficient, and how many cups are 
needed? A. No doubt any kind of battery will 
answer the purpose, provided the electromotive 
force be equal to that of twelve Bunsen cells, the 
number employed by Mr. Werdermann in his ex- 
periments. 3. Are the files placed horizontally or 
in a perpendicular position? Should the positive 
pole connect with every file separately in the 
bath, or do they project above the bath and make 
a dry connection with the positive pole? A. Per- 
pendicularly. The handle end of the file should 
project above the liquid, and connection may be 
made by means of a binding screw with the posi- 
tive pole (copper or carbon) of the battery. 4. Will 
a stnall battery of medium strength be sufficient to 
sharpen a few files at a time, or even one, with a 
longer period of immersion? A. Possibly. The 
experiment is easily made. 


(25) J. J. B. asks: I have been making some 
magneto-electric apparatus, and to insulate the 
wire I wrapped it with silk thread. Is there not a 
cheap silk thread made especially for this purpose? 
A. Yes. The wire is covered with raw silk floss, 
cel ed untwisted silk for covering telegraph wire. 


(26) I. J. S. asks: 1, Is there any way which 
will effectually destroy magnetism in the steel 
partsof watches, except passing them through the 
fire? A. There is no practicable method of de- 
stroying it. 2. Why do watchmaker’s small tools 





(15) J. B.,of Wells, England, says: On re- 
moving a sheet of tin which had been placed imme- 
diately behind a looking glass plate (exposed to the 
sun) I discovered several circular spots, varying 
from two to four inches in diameter, with a dull 
silvery appearance and very smooth. If this wasa 
coating of silver, can you explain how it was con- 
ducted from the plate to the tin, as the mercury on 
the plate did not come in contact with the tin, ex- 


get magnetized when there is no magnet about the 
shop? A. Itis possible but not probable that the 
tools may have become magnetized by friction. It 
is more likely that your tools have accidentally got 
in contact with a magnet. 


(27) M. D. says: Will you give me the 
simplest process of nickel-plating small objects 
like surgical instruments? A. Use chloride of 
nickel for @ solution with a nickel positive eleo- 





cept at the edge of the plate? A. They were prob- 


trode, and proceed asin silver plating. 
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(28) J. M. D. asks: Do you know of anything 
that willeut off the attraction of a magnet? A. 
Place & brass plate between the poles of the mag- 
net and the armature. 


(29) W. T. B. says: I have learned from 
several that there is a mode of increasing nega- 
tive electrical attraction, relative to the positive, 
in other words, of having a great attraction and 
slight repulsion. Is thisso? A. It is probably er- 
roneous. 


(30) S. D. asks: What is the explanation 
of the term squaring the circle? A. Calculating 
the exact superficies of a circle whose diameter or 
radius is given, so that the side of a square of the 
samearea may be known. 


(31) C. W. says: Please state the composi- 
tion and properties of croton chioral. A. Ordi- 
nary chloral is an aldehyd; it is the hydride of 
trichloracetyl, C,Cl,OH. Croton chloral is the hy- 
dride of trichlorocrotonyl, C,H,C,6H, or the alde- 
hyd of crotonic acid, C,H,6OH, in the radical of 
which three atoms of hydrogen have been re- | 
placed by three atoms of chlorine. Anhydrous 
croton chloral is a colorless, oleaginous liquid, hav- 
ing a peculiar odor, recalling that of ordinary 
chloral. It is insoluble in water, but, like ordinary 
chloral, it combines with water to forma crystal- 
lized hydrate. The hydrate of croton chloral crys- 
talizes in white nacreous spangles. It is slightly 
soluble in cold water, more freely soluble in warm | 
water, and extremely soluble in alcohol. It dis- 
solves more readily in glycerin than in water. 


(82) F. M. H. asks: Will five Callaud bat- 
teries be enough to piate with? A. Yes. 


(33) N. B.—If the moon’s node be less than | 
9° 3 from the center of the earth’s shadow, there | 


will certainly be an eclipse of the moon. If the | 
sun be more than 12° 4 from the node, there cannot | 


be an eclipse. The moon crosses the ecliptic 19° | ~ 


further west each year. 


(34) W. M. D. asks: 1. In what manner | 
are the connections usually made or attached to | 
the pendulum of a regulator beating seconds, to | 
convey a current of electricity to another clock ? | 
In other words, how can I make and break con- | 
nections at each second, and at the same time take | 
no power that would disturb the pendulum as re- 
gards its rate? A. The pendulum in swinging | 
passes through a small cup of mercury. 2. What 
form of battery will convey a weak current for a | 
year without attention? A. The Leclanché or | 
the gravity battery. | 

Has mercury any effect on platinum when brought | 
in contact with it? A. It will adhere to the plati- 
num, but will cause no injury. 


(35) W. T. H. asks: Is it darkest just be-| 
fore daylight? A. No. 

What is a good cement to stick rubber coat 
seams together with? A. Dissolve a small quan- 


tity ef pure rubber in hot naphtha. 


(36) W. E. 8S. says: I think my eyes are | 
getting weak, but am not sure. Will you please 
tell me how I can test them?’ A. By comparing 
with some one whose eyes are undoubtedly good. 


» (37) F. H. W.asks: 1. Howecan I make a 
soft iron. corefor a magnet? A. Bend a rod of iron 
into the shape of a horseshoe. 2. Should the wire 
be wrapped tight around the softiron? A. Yes. 
3. Would a battery made of a common tin can 
lined with lead, with zinc hung in the top, make a 
battery of any strength? A. Yes. 4. What fluid 
should I use forsuch battery? A. Put crystals of 
sulphate of copper in the bottom of the can, and 
fill with wes ter. 


(38) S. H. B. asks: Will the Leclanché | 
battery answer for an electrical clock in which the | 
impulse is to be given to the pendulum at each re- | 
turn to one side, the pendulum beating in half 
seconds? A. Yes. 


(89) W. H. M. asks: Is electricity a sub- 
stance? A. That question still remains to be solved. 
The present opinion seems to be rather inclined to 
regard it as a force. 


(40) T. C. H. asks: Will you please give 
mea good recipe for separating silver and goid 
when melted together? A. Melt the alloy, and 
while in a fused state pour it from some hight into 
a vessel of water to which a rapid rotary motion 
is given. By this means the metal may be ob- 
tained in a finely granulated state. Add to the 
metal thus obtained a quantity of chemically pure 
nitric acid, aud heat gently. When the solution 
ceases, which may be known by the discontinuance 
of effervescence, the liquidmay be poured off. If 
any grains appear entire, more acid must beadded 
until the silver is all diggolyed. The remaining 
sold will have the appearance of black mud or | 
powder, which must be thoroughly washed and | 
metted. The siiver is recovered by precipitation 








| able steel rollers; but the finer particles could be 
separated from the coarser by suitable sieves and 
bolters, and then the coarser could be ground, if 
necessary.-L. G. D.—There is nothing peculiar 
about this earth, except that it is quite white from 
being unstained by iron, and that it is in a fine pow- 
der. It consists principally of silicate of alumina. 
—J. H.—Both the specimens contain sulphuret of 
iron.—J. T. T.—It is sulphuret of iron (iron py- 
rites).—J. H. M.—They are worms growing from 
germs in organic tissues, like the interior portion 
of feathers.—J. J. J.—Your specimen is fine sand 
with scales of mica. The powder marked P isa 
mixture of particles of metallic lead with oxide of 
lead, carbonate of lead, chloride of lead, and sul- 
phate of lead. 





C. F. A. asks: How can I construct the sli- 
ding or guiding parts of a self-supporting drawer, 
so that it may be drawn out its full depth, from 
under a bench?—E. J. Q. asks: 1. What is lamina- 
ted steel? 2. A gunsmith in Boston says he can 
take any gun barrel and make a laminated steel 
barrel of it. Can it be done?—W. H. B. Jr. asks: 
How can I make artificial firebrick ?—L. K. Y.asks: 
What is Vienna lime ?—C. H. M. says: 1, It is ob- 
served that the putty used in stopping up the nail 
holes in boats where galvanized nails are used soon 
becomes soft and friable, and ceases to afford ade- 
quate protection. To what is the change due? 2. 
What can be used, in place of putty, that will re- 
main hard and firm in covering galvanized nails 
while exposed to salt water? T.H.D.asks: 1.How 
can I get rid of the red spider which infests house 


| plants?’ I have tried tobacco water and smoke, 


but without effect. 2. How ean I get rid of moths 
in carpets?—J. C. asks: 1. How can I cause a quick 
fermentation, to prepare molasses for distillation? 
2. How can I take the taste of molasses from the 
spirit after distillation ? 


COMMUNICATIONS RECEIVED. 


The Editor of the SCIENTIFIC AMERICAN ac- 
knowledges, with much pleasure, the receipt of or- 
iginal papers and contributions upon the following 
subjects: 

On Lining Engine Cylinders. By F. G.W. 

On Splicing Large Belts. By T.G. B. 

On Hydrophobia. By J. R. 

Also enquiries and answers from the following : 
W. A. T.—J. 8.—T. F. M.—W. H.—H. D. D.—C. G.— 
A. J. B.—H. E. B.—G. B.—G. W. 


HINTS TO CORRESPONDENTS. 


Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor de- 
clines them. The address of the writer should al- 
ways be given. 

Enquiries relating to patents, or to the patenta- 
bility of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, as 
it would fill half of our paper to print them all 
but we generally take pleasure in answering briefly’ 
by mail, if the writer’s address is given. 

Hundreds of enquiries analogous to the following 
are sent : “ Where can illustrations of new designs 
for furniture be obtained ? Who sells the best feed 
water heater and filter? Why do not makers of 
glue advertise in the SCIENTIFIC AMERICAN?” 
All such personal enquiries are printed. as will be 
observed, in the column of “Business and Person- 
al.” which is specially set apart for that purpose, 
subject to the charge mentioned at the head of 
that column. Almost any desired information can 
in this way be expeditiously obtained. 


Rochester, N. Y., Dec, 24th, 1874. 
Mr. GEO, W. HARROLD, Rochester: 

Dear Stxn:—The “Provty’s AUTOMATIC STEAM TRAP,"’ 
fitted by you to our heating apparatus, has, after due trial, 
proved in every way satisfactory, and its working has 
surpassed our expectations. We now experience acon- 
siderable gain of heat from the same steam coils and at 
low pressure. It is a valuable saver of fuel, steam, and 
pumping, and its use results in less work for the Engineer. 
For economy in steam heating we can cheerfully testify 
to its great value. Yours truly, 

STEWART RUBBER CO. 


(OFFICIAL. ] 


INDEX OF INVENTIONS 


FOR WHICH 
Letters Patent of the United States were 
Granted in the Week ending 
December 15, 1874, 
AND EACH BEARING THAT DATE, 
{Those marked (r) are reissued patents. | 
La v ceceesveseess 197/000 











Adding machine, J. M. Lawrence 

with muriatic acid. and reduction. The precipitate | ,igrm, electric water, J. E. Watson.............- 157,708 
ot silver must be well washed with boiling water, | anchor, D. C. Vose........:..ccsceseccacececeeeeees 197,707 
aad may be fused with niter or tested off with | Baby jumper and swing, Haney & Coleman....... 187,817 
lead. Bath, portable cover for vapor, F. Leslie.......... 157,846 

(41) Cc. L. W. asks: What will restore the | Battery, POR Ba cep cp cenciccesccecinccen 153,778 
color of & book slate which has turned white? B. | sa -tyhoned sara oe ae bescones br, aerene pine 
Bey wien geet of lunphinsks in sleokel. | Biliard table cushion, 8. Cook..........0...-....000 157,787 

(42) 1. F. M. asks: Would not the attrac- Binder, temporary, W. Reid......................-- 157,869 
tive force between two magnets with the opposite | Bird cage, L. P. Reichert............... ..seseeeeee 157,762 


poles in contact be greater than that with which | Blacking, waterproof, H. D. &1. D. Jewett. ... 157,835 
both «magnets, with like poles adjacent, would at- | Boiler cover, wash, KR. J. Harrison............ .. . 157,751 


tract an armature? In other words, would one | Boiler, sectional steam, J. Griffith........ 


magnet attract another of thesame power with 
more than twice the force that it would the arma- 
ture? A. No. 


MINERALS, ETC.—Specimens have been re- | 


ceived from the following correspondents ,and 
examined, with the resnlts stated : 


. L—They are iron pyrites—J. W. W.’s speci- 
men did not come to hand.—I. 8. B.—It is a fine 
sand, consisting mostly of silex and alumina. It 
can be used for grinding and polishing powder. It 
would not be easy to grind it finer, except by suit- 


sees 157,718 

| Boller tube expander, W. 8. Sharpneck.......... 157,875 

Boller water indicator, T. 8. Smith.... .. ....... 197,727 

| Bolt threading machine, C. Sellers................. 157,700 

| Boot heel blank die, 8, E. Harthan...... ssrsntedad 158,822 
| Boot heel die, J. Lanham.................2.00eee0e+ 
| Boot and shoe last, A. C. Reld...............c0ee0+ 


| Boct and shoe nail, H. 8. Cushman 
| Bottle stopper, lock, H. C. Wilcox 


Bouquet holder, J.G. Dreher.........6...-.cceeeee 

Bread slicer, B. W. Storey...........+0++. pucteqes ~» 197,886 
Brick and tile machine, H. L. Huntington........ 157,881 
Brick machine, A. R. Stout...............0000+ coves 197,704 
Broller, Sherwood & Dudley,.............-:sseeeees 197,725 
PRE, WONG, F, TUNG ccvesccccscvccccscceccvccese 157,888 


American. 














Buoy mooring attachment, H. Brown............,. 157,785 
Cable stopper, elastic, D. N. B. Coffin, Jr........ 157, 736 
Can for paint, ete., Geary & Ward,................ 157,811 
Car brake, W. C. Allison........++esseeceseeeee sees 157,776 
Carbrake, J. Gadler.... .  — esvccsesevecccccccecs 157,697 
Car brake, railroad, J. B. Pelton — ......... «s-.. 157,966 
Car coupling, J. Shirk.... . ..-ccccsscccccscssccess 157,701 
Car propeller, C. Devilbiss.......-++ssesscecccecseee 157,801 
Car spring, W. P. Hansell.... — -s-ccsss. ceccceces 157,821 
Car starter, FE. Ames...........:+ssscescoccesess 157,77 
Car dirt rejector and ventilator, E. L. Wallace... 157,894 
Carpet lining, T. J. Mayall......-..+..secccecceeees 157,851 
Carpet lining, making, T. J. Mayall........ .. ... 157,852 
Cart bralke, J.B. Mead, IP.....ccccceccce-ceee soves 157,854 
Cartridge, shot, 8. Cochran » ovesubitasbabnalainama 157,793 
Cesspool, T. J. Hendrickson . .....ccceeencceveens 157,686 
Chair, opera, G. W. Hildreth...................008 157,758 
Gare, BB. C.. MOGMGts........vccvevecccesssccscoccocs 157,763 
Genet, GB. BD. GRGIIIR, 0000. cc cecepcopmeshaeeseapeanes 157,702 
Cigars B. GB. TAPSTM—OTC..... ... 6000. ccvccccsewensesce 157, 755 
Clothes Mine, W. M. Pratt... .cccccccccdsdedecvesececs 157,728 
Cooking apparatus, steam, H. M. Welch ,...,.... 157,897 
Cornice runner, J. England...........-....++++ sees» 157,806 
Cotton gin rib, J. C. Du Bois...............00-eeeee 157,743 
Cotton velocipede picker, C. and G. E. Hess..... 157,824 
Culinary vessel, A. Fromllet............cccscccsceses 7,747 
Cabtivater, W. PF. Munger. ... vscccccssssosccecvoces 187,721 
Dabsbrater, B, MSGS... cescciccccccvsscesccccccccces 157,761 
Cultivator, W. M. Wateom..............ccscee oo ese 157,895 
Curtain fixture, R. A. Thompson............... --. WT 
Dental compound, C. Kellmitz...................0++ 157,838 
Digger. etc., cane stubble, Von Phul & Mallon.,.. 157, 
Dish drainer, 8. BR. Abbe..............ccscsceseeeees 157,774 
Door plate, transparent, W. Sharrock, Jr......... 157,724 
Dryer, stereotype matrix, Mayall & Hartnett..... 157,853 
GEE, Wc WO as ccdncduecntecobeessecbecccses 
Elevator, hay, L. B. Sprout (r) 

Elevator, stump and rock, B. H. Davis.......... «- 157,739 
Elevator, stop mechanism for, J. H. Paine........ 157,722 
Engine, rock drill, Brandon & Trankle,........... 157,674 
Engine, rock drilling, E. Edwards................. 157,805 
Engine crank and piston, 8. P. Ruggles........ ... 157, 765 
Explosive compounds, I. M. Millbank.... 157,856, 157,857 
Feed rack, portable, J. X. Mills................... 157,692 
Firearm, breech-loading. H. Berdan.............. 157,783 
Firearm, revolving, D, Moore..................+++ 157, 860 
Fire extinguisher, J. §. Tibbets................ 157,729 
Pepepinss, TF. WWW, ...ccicccccccccodecesccscvees 157,709 
Fires, extinguishing, W. Mullally (r),............. 6,173 | 
Flanging machine, R. Garstang.................... 157,810 | 
Bat G, Gs Gand dsecicccds Secnint Gk oo pcos UOT 
Fuel, manufacture of artificial, D. F. Packer.... 157,758 | 
Gage, standard, Q. 8. Backus................-.000-5 157,779 
Gas and air, carbureter for, J. H. Bean........... 157,781 
Gas apparatus, J. Hanlon ee ee 157,818 
Gas cooking apparatus, T. and J.C. Peacock..... 157,865 
Gas machine, air carbureting, J. H. Needles...... 157,861 | 
Gas szeguilator, I. Simmons,... .. .........ccceceees 157,279 
DUOUNNNE, DTI, ovacnce: scscbvecccdescicdccetss 157,820 | 
Gas retort, ete., J. Hanion............ Pe «+ 157,819 | 
Gas pressure regulator, ete., 8. I. Chapman...... 157,676 | 


Gas, determining gravity of, W. W. Goodwin.... 157,749 | 
Glass tampering furnace, F. B.A.R. De La Bestie 157,717 


Glass, manufacture of, B. Britten.... .. ......... 157, 733 | 
Grain, apparatus for steaming, C. R. Taylor .. .. 157,706 | 
Grinding cylindrical surfaces, J. 8. Elliott........ 157,744 | 
Grooming apparatus, W. T. Davis..... Reaninnie ~. 157,798 | 
Guns, attaching the foreend to, W. M. Scott...... 157, 699 

Gutters, making wooden, H. A. Stone........ esses 157,708 | 
BRNO Teeter, TR. GUI, doses occ sessecesasp coccinea 157,750 

bas BO. Cambs fetes ccccccs 6s Gavesbecese 157,792 | 
Harrow, J. Shack. .....csecdbeoceces © cbt es: nage Geyeee 

Harrow, rotary, T. J. Ho@Ver..............00ssece0s 157,827 | 
Harrow, sulky, D, Saigeon.,................ ey 187,872 | 
Harvester cutter, F. R. and W. O, Sutton......... 157,705 | 
Harvester rake, J. Barnes.............0ce-cesceeeees 157,672 | 
Hat measurer and stretcher, T. J. Levering....... 157,845 | 
Es ihe, Eis. I ncccwgudcceneneseedesvons 157,899 

Hinge, blind, Z. F. Bryant....................20.005 157,711 | 
Hoisting machine, H. Richmann................... 157,870 | 
Horse checker, W.T. and J. B. Burton.... . 157,712 

Horseshoe nails, finishing, J.Mills =... ....... . 157,858 } 
Horseshoe nails, pointing, Caryl & Lee........... . 157,713 





«+ 157,840 | 
Hose, making hydraulic, Dodge & Rice... ........ 157,741 | 
Hosiery, stamping and striping,G. F. Salmon.... 157,766 | 





Hydrant, A. Gudenoge........... peeccsqneseevece cs 157,814 | 
Troning board, T. H. Eaton ...........-seccseeees . 157,680 
Jack, lifting, L. M. Cutting................ socceess 157,788 
Jelly jar, W. C. King (1)...ccccrccccscccscees eeseess Ge 


Knitting machine, 0. F. Tripp (r).......... ececcee 6,177 
Knob spindle fastener, Fisher & Ballou............ 157,746 
Ladder, fire escape, C. Thompson....,............ 157,889 











Lamp pendant, J. L. Washburn ................... 157,680 
Lamp wick, H. Halvorson ... ........ sereseeeee «+ 157,685 
Lathe, spoke, J. Plummer................ cesesséese 157,696 
Leather-crimping machine, T. Barrett....... cose » 157,780 
Leather, etc., scouring, F. O. Lockwood ........ 157,691 
Leather-scalloping machine, I, P. Hall........... - 157,815 
Lock, alarm combination, H. W. Dilg............. 157,808 
Loom, Crompton & Wyman . ........6...ceseeeesees 157,677 
Loom shuttle guard, Hall & Newton.... .......... 157,684 
Lubricating compound, A. G. Mandel ............ 157,848 
Lubricator, steam cylinder, J. Kukelkorn.... .... 157,844 
Match composition, safety, G. C. J. Schneider... 157,878 
Mechanical movement, windmill, G. Metealf...... 157,845 
Millstone bush, 8, Bulver.... ... 0.2... ..ee.0. eee 157,797 
Mine safety attachment, W. Walker.......,........ 157,773 
Mooring attachment for buoys, H. Brown ........ 157,785 
Motor, vehicle, Steel & Austin........ . ..... «+e. 157,884 
Mowers, track cleaner for, J. E. Millice........... 157,736 
Mowing machines, W. F. Cochrane........ 157,794, 157,795 
Musical damper action, D. Imhof................... 157,754 
Nail extractor, J. B. Guild............... 

Necktie holder, L, B. SmOW ...........0.cccceseeees 
Needle blanks, swaging, 8. C. Kingman 

Organ action, reed, G. B. Kelly............... 200008 157,839 
Organ, reed, M. J. Matthews. .........cccccccccccccce 157,850 
Organ attachment, reed, J. Van Doren........... .. WSN 
PL Ciltt, Mle vcavenecsssnsnecasct op cvetnedhoum | 
Paint, manufacture of, J. B. Orr...................+ 

Paper ruling machine, T. F. & F.H. Collins 

BUR SRS . THONG. ooo. cece ds cdesicccccccocescdss 
Pencil, lead, D. M. Somers. ..............seecceceees 
Photograph burnisher, E. R. Weston.............+-+ 
Pianoforte attachment, W.R. Miller (r)............ 
DRG, S, etic cin cc seve cewnscegetsrsicescie 

Pipes, ascertaining leakage in, J. M. Atkinson..... 157,710 
lg ET . Doc A eeddnecedecdnh eons débasene une 
Planing machine, Carey & Harris (r)...... edepedseces 
Planter, corn, C, A, Haskell............... 

Planter, corn, 8. C. Minear..............+++ 


Planter, check row, M. J. Stevens.... 





Piow, shovel, J. R. Glover............... eosecesercs 
Plow, sulky, J. A. Kneedler........ ercesccdsnescocse 157,842 


Se” SCS E SS ee seceeecees 197/199 
Press, piston, etc., hydraulic, J. F. Taylor......... 157/888 
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Pulley, stop, J. Pollitt (F)......0ccssseccsccecseseeees 6,174 
Pump, T. J. ROQMY........ccsccceeds mbropnesesoesedese 157,760 
Pump, plunger for ofl, F. C, Wilson................ 157,901 
BD TENN Gy is Be icacrcctnvkcbecsboccsdvcrcevess 157,863 
Punch, railway ticket, Spaulding & Dyer........... 157,770 
Railway axle box, C. A, Hussey...................-+ 157,882 
Rake, horse hay, J. Evered...................:++++: 157,808 
EE 157,784 
Rein holder, H. G. Tyson.............. Kia cotccomsied 157,772 
Riveting machine, metal, Piper & Nichols.......... 157,695 
Roofs, jointing boards for, B. W. Sears............. 157,767 
Rope molding, cutting, E. C. Austin (r)............ 6,170 
Rope socket, Buckley & Forker..................... 157,675 
Sash fastener, Allen & Schultz.....................55 157,668 
Raed Gambomes, W, B, TOW, occ cccccctcssscccseccccces 157,830 
Gea Rabian, F. BRN isiincccsieiescsceccieccssscetens 157,871 
GOWER, Fo Te, isd cvic cdc cccceccocccecockiccs 157,843 
Saw mill, muley, T. E. Chandler.................... 157,734 
Saw mills, set work for, R. Durkee................. 157,679 
Sawing machine, G. W. Bell..........000.s-cessseces 157,782 
Sawing machine, scroll, Ale & Snyder.............. 187,775 
| Scales, beam, L. G. Spencer... ,..........cceceecenes 157,882 
Screw caps, forming, J. L. Mason................... 157,720 
Screw cap, chack, Smith & Perry.................... 197,726 
Scriber, H. King....... Ghsvdeevedenceeanioccoscsiiamell 157,841 
Sewing machine threader, H. A. Ellis............... 157,745 
Sewing machine clutch, R. W. Whitney............ 157,731 
Sheet metal, sheathing, F. Pollard.................. 157,867 
Gieiet Dapees, F. A. Tormey, .... 2. sccccccccscccccces 157,890 
Shoe pegs, making wire, Charniey & Cushman..... 157,714 
RL Pere Pers 157,698 
Skelping die, E. Gordom......... 2.0... .00.ccceceeeeee 157,682 
ey WF ER I, 060. cccsccccdocdtashectenticess 157,823 





Socket bending machine, B. Murphy 











Spring head blank bar, J. Evans 157,807 
Stone, artificial, A. Berard...............sccceeeeeees 157,903 
Stone, etc., grinding and polishing, H. Quigg....... 157,759 
Stoves, cooking, E. Bussey..................+. 157,788, 157,789 
Stove for burning kerosene, Dethman & Claussen... 157,740 
Strainer, Lipman & Friedberg......................+ 157,847 
Stump extractor and stone puller, L. J. House..... 157,829 
Switeh, C.C. SHED... ...ccossccccccccescccccscoccees 
Telegraph, printing, 8. J. Burrell 
Telegraph, printing, J. E. Smith 
Telegraph relay and sounder, W. 8. Rose........... 157,764 
Tin plate, making, T. H. Johns................ .. 157,687 
Tube expander, boiler, W. &. Sharpneck...... 157,875 
Type setting machine, J. W. Paige............. 157,694 
Tyre upsetter, Q. C. Tebbs...............s0+00s +» 157,728 
Valve, compound, A. 8. Cameron.................+. 157,791 
Valve for steam vacuum pumps,G. H. Nye......... 157,868 
Valve, steam cut-off, J. Batley..................00005 157,671 
Valve, stop, J. Demarest...............cececeescecees 157,800 
Vehicle motor, Steel & Austin...................... 157,884 
Vehicle seat, BE. L.. Bradley............cccccescsccccees 157,678 
Vehicle seats, back for, M. Halfpenny....... ...... 157,816 
Vehicle wheel, J. A. GOOP.....ccccess os ceccccsesees 157,748 
Vehicle wheel, W. M. Hoffmann.... ..............- 157,825 
Vehicle wheel hub, Clarke & Locke. ............... 157,735 
Vehicle wheel tyre, J. T. Brayton.... .............. 157,782 
Vehicle wheel tyre, F. Coraa........ 0 ......e0cseeeee 157,796 
Velocipede for picking cotton, C. & G. E. Hess.... 157,824 
Vessels, sail for, J. C. Nichols....... .......c0..0005 157,862 
Wagon and carriage safety guard, T. Joyce......... 157,837 
WR I Bc Pa sicccasscdeicss céctbvcvotodias 157,768 
| Wagon spring seat, J. Griffith..................000- 157,813 
Wall paper striping machine, J. J. Janeway........ 157,884 
Weety GRRE, W. BEBE inc co cncccccccccccccccscepees 157,874 
Washing machine, boiler, J. 8. Anderson........... 157,669 
Washing machine, Goodnough, Worden, & Luce... 157,812 
Weather strip, N. Johnson. ...................600 0000 157,836 
Welt trimmer, I. A. Dunham........................ 157,678 
Whiffietree attachment, R. Mansfield....... sbdus 157,849 
Windmill, T. J. & M. F. Ingels...............6....4. 151,888 
Ws Ws By ie cee ee ds cccwcccesseetscstenns 157,057 


DESIGNS PATENTED. 
7,922.—CorFrin HANDLE Trp.—A. B. Bailey, Cobalt, Conn. 
7,923 & 7,924.—JEWELRY Drop.—L.8.Beals, Astoria, N.Y. 
7,9% to 7,928.—BREAsTPIn.—L. 8. Beals, Astoria, N.Y. 
7,929.—BRACELET.—L. 8. Beals, Astoria, N. Y. 
7,980.—Soap.—D. 8. Brown. New York city. 
7,981.—Gas GLOBE GALLERY.—T. Trudeau, Ottawa, Ca. 
7,982.—BuTtTrons.—L. 8. Davis, Waterbury, Conn. 
7,983.—REVoLVING Frre Arms.—C. B. Richards, Hart- 

ford, Conn. 
7,934.—LyxstTanps.—L. Rosenfeld, New York city. 
7,995.—ADVERTISING WaGons.—O.F.Sage, Boston, Mase. 
7,996.—TypEs.—G. W. Witham, Philadelphia, Pa. 


TRADE MARKS REGISTERED. 
2,118.—C1e@aRs8, ETC.—F. Dufoure, New York city. 
2,114.—Mzpicat Compounn.—J. X. Quigley, Shippens- 

berg, Pa. 
2,115.—Wutsky.—G. P. Simonson, Jersey city, N. J. 
2,116.—CuHatEs.—Delaware Chair Company, Ohio. 
2,117.—CannEp Goops.—Evans & Co., Baltimore, Md. 
2,118.—BakIne PowpErs.—H. F. Griswold & Co., Chi- 

cago, Ill. 
2,119.—Mvustrarp.—H. F. Griswold & Co., Chicago, Ill. 
2,120 & 2,121.—Tonacco.—Liggett et a/., St. Louis, Miss. 
2,122.—CorseTs.—S. A. Moody, New York city. 
2,123.—Stsrcu.—C. Morningstar & Co., New York city. 
2,124.—STATIONERY.—Rowland & Co., Washington, D. C. 
2,125.—Crears.—J. Schroeder & Co., Baltimore, Md. 
2,126.—Soap.—N. Sheldon, Providence, R. I. 
2,127.—CocoaNUT PREPaRATIONS.—California C. N. Co., 

San Francisco, Cal. 


SOHEDULE OF PATENT FEES. 
On each Caveat........ Paclebeddvicdessloc ch socbvcctsd 810 











On application for Design (7 years)................... 
On application for Design (14 years). 


CANADIAN PATENTS. 


List OF PATENTS GRANTED IN CANADA, 
DECEMBER 11 to DECEMBER 17, 1874. 


4,166.—J. O. Grove, Bluffton, Wells county, Ind., U. 8. 
Improvements in differential pulleys, called ““Grove’s 
Differential Pulley.” Dec. 11, 18%. 

4,167.—8. White, Belleville, Ont. Improvements on a 
machine for attaching horses to plows, harrows, etc., 
called ‘‘ White’s Suspended Whiffietree."’ Dee. 11. 
1874. 

4,168.—E. L. Fenerty, Halifax, Nova Scotia. Extension 
of Patent No. 180, called “An Improved Method of 





Propeller, screw, A. C. Fletcher.............000..0+5 157,809 
Propeller wheel, Dowler & Birdseye................ 197,142 


— , Adjusting, and Fastening Skates.” Dec. 11 




















_Janvany 16, 1875.] 


Améli 

‘Bouton de l’Industrie et des Familles de Fournier.” 
(Improvements in buttons for coats, etc.) Dec. 15, 
1874. 

70.—8. C. Redgrave, Lyons, Wayne county, N. Y., 
U.S. Improvement on liquid measure, called “Red- 
grave’s Transparent Liquid Measure.” Dec. 15, 1874. 
171.—H. Hollingshead, Howick Township, Huron coun- 
ty, Ont. Improvement in land roller, called **Hollings- 
head's Improved Land Roller.” Dec. 15, 1874. 

.172.—E. O. Brinckerhoff, New York city, U.S. Improve- 
ment on steam condensers,called ‘‘ Brinckerhoff’s Steam 
Condenser,” Dec, 15, 1874. 

4,1733.—F. W. Tuerk, Jr., Berlin, Ont. Improvements in 
water wheels, called “ Tuerk’s Inverted Overshot.” 
Dec. 15, 1874. 


4,17%4.—D. Jones, Millburn Inverness, Inverness county, | 


Scotland. Improvements in lubricators, called “Jones’ 
Lubricator.” Dec. 15, 1874. 

4,17%5,.—C, C. Roe, Hamilton, Ont. Steam man or steam 
walking wachine, called “Roe’s Steam Man or Steam 
Walking Machine.’’ Dec. 16, 1874. 

4,176.—R, Thomas, Toronto,Ont. Improvement on cook- 
ing stoves,called “Ladies’ Aid,” or ‘*Thomas’ Improved 
Cooking Stove.” Dec. 15, 1874. 

4,177.—J. Campbell, Almonte, Lanark county, Ont. Im- 
provements on churns, called ‘‘Campbell’s Oscillating 
Combination Churn."’ Dec. 15, 1874. 

4,178.—G. A. Keene, Lynn, Essex county, Mass., U. 8., 
and F, A. Sawyer, Boston, Suffolk county, Mass., U. 8. 
Improvements on carriage and car steps, and threads 
for stairs, etc, called ‘‘The Rubber Safety Step.” Dec. 
15, 1874. 

4,179.—W. B. Laberge, Montreal, P. Q. Improvements 
on ironing tables, called “‘Indispensable Ironing Table.” 
Dec, 15, 1874. 

180.—D. Bissell, Detroit, Wayne county, Mich., U. § 
Improvements on arm splints, called ‘‘Bissell’s Arm 
Splint.” Dec, 17, 1874. 

4,181.—C, Parham, Valleyfield, Parish of Ste. Cecile, Beau- 
harnois county, P.Q. Improvement in suction and 
force pumps, called “The Valleyfield Improved Pump.” 
Dec. 17, 1874. 

4,182.—F. Moses, Toronto, P.Q. Improvement on heat- 
ing apparatus,called **The Coaland Wood Economizer.” 
Dec. 17, 1874. 

4,183.—C, Cluthe, Hamilton, Wentworth county, Ont. 
Improvements on truss pads, called ‘‘Charles Cluthe’s 
Self-Adjusting Spiral Spring Truss Pad.” Dec. 17, 


4,181.—H. E. Rowe. Brockville, Leeds and Grenville 
counties, Ont. Improvements on feather renovators, 


called ‘* Rowe's Improved Feather Renovator.” Dec. 
17, 1874. 

4,185.—A. D. Griswold, New York city, U.S. Improve- 
ment on feather dusting brushes, called ‘‘Griswold’s 
Improved Feather Duster.’’ Dec. 17, 1874. 

4,196.~M. Thibault, Hull, Ottawa county, Can. Amélio- 


rations aux cabestans, dits ‘Le Cabestan Amélioré de 
M, Thibault.” (Improvements on capstans and wind- 
lasses.) Dec, 17, 1874. 


Advertisements. 

Back Page - - - - - = $1.00 a line. 
Inside Page - - - - - = 75 cents a line. 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 


tisements must be received at publication office as 
equty a Fytinymarning to agpear tn nest tgs, 


IT WILL PAY 


You to invest a few dollars in tickets in pate Library of 
Kentucky Concert and Drawing of 


27th February: 


Positively no Postponement. 
A Drawing on 27th, 
Or Money Refunded. 


Whole Thekee $50. Halves $25. Tenth, or each Coupon, 











Eleven Whole Tickets, $500 





or 2a a information, ~~ 


THO TTE, d Manager, Louis- 
ue ® THOS. H. H vs at Co., 609 Broadway, 
New 


GRIFFITH & WEDGE, 


MANUFACTURERS OF THE 





AW MG NE and CIR- 
sv E, Ouro. 
. THE LEHIGH VALLEY 


Emery Wheel Co. 


WEISSPORT, PA., 
Manufacturers of 


Emery Wheels under a 
new patent. 








Niagara Steam Pump. 


sty no St., Brooklyn, N. ¥ 











Scientific American. 








TT 
ACTORIES TO LET—At Haverstraw, N. Y., on 
m River. Two 


$5° $20: 


per per day at hon at home. Terms free. Address | 
Gxo. Stinson & Co, cae Me. 





Hudson Brick Factories, respec- 
Vely 8 Stories 94x30, With "Extension 1 Story 91x38, and | 
8 Stories 90x38. Abundant water power ineach. Turbine 


| 

| 

and overshot wheels. "JOHN PECK; ae N.Y. | 
. 

| 


- Useful and Rare Chemicals. — 


1A enene pee ig euteahte Ser 1 pasting Labels on | 


a 

2 rhe 80 Boluble Gloss lass’ Liquid and Jelly | for Soap, 
Pa Artificial Stone, Paint Fireproo ang We 
3 wreeperic and White Acids, for Or Etch 
Nickel-Plating Materials, Salts 





BLAKE'S P 
Stone and Ore pa 


Crushes al! hard and brittle substances to 
y req mired size. any kind of 
NE for Roaps and for Concsars . &e. 
Address SEE ¢ CRUSHER CO., 
New Haven, Coun. Conn. 





E COUNT’S PATENT LATHE DOGS, DOGS, 


4 , Anodes, Rouge, &e 

5. lanufacturers’ Articles ighest both Steel } a Iron ; Iron and Steel Clamps, Expand- 
t or, ing Mandrels, &c. by? at wholesale prices during the 
cereneth. 5 Zaftre. Oxides of Cobalt, Uranium, Tin, Copper, | {ni Fy ,* ~ A llustrated Tine ae ng 

i . Cc 2 We poet Lak ¥ 
ole, Talc, As Putty, Felspar, Fluorspar, finest Silex, Cry- ce South Norwalk, Conn 
eRe CRW ANSE Cos - PATEN 
. CHT WwW ° 
18) FULTON ST., NEW YORK. ry T 


NONPAREILMILLS. 


For grinding Corn and Cob, Vo’ 
Meal, D Drugs, Bones, etc. losizes. 
For Hand or Power. Also, 
French Cone-Burr Mille, 
and Setton-Seek Mullers. | 
Titus eed mphiet free. Address, | 
SEDGE KER, meMEPARD a MILLER, | 
isi KE. ‘Front Street, Cincinnati, o. | — 
Sun A large, eight-page, in- | 

* dependent, honest and | 


56 broad columns. We aim to make 
the best family newspaper in the 


- $1.20 per 7. pone 
& Sun, New York City. 


GHO. W. READ & CO., 


STEAM BAND SAW 
AND VENEER-CUTTING MILL, 
186 to 200 LEWIS ST., foot Sth & 6th Sts., E. R., N.Y. 
Always on hand, FULL STOCK of SEASONED 


Hard-Wood Lumber 


AND CHOICE FIGURED VENEERS. 
The LARGEST STOCK! The GREATEST 
VARIETY! The Lowest Prices! 


Enclose Stamp for Catalogue and Price-List. 
ers by mafl promptly and faithfully executed. 


HUSSEY’S NATIONAL 


Cottage Architecture. 


New and Original Workin, 
Scale Drawings, A. etalls for a 
= Styles of low-priced Houses, with 
’ |? and Cost. Just Pub- 


Royal quarto. Post-paid, $6. 
WOODWARD’S | 


1,000 WorkINe DRAWINGS, 

. Plans, Details, 
NATIONAL | pecifications and Estimates. 
ARCHITECT. Twelve dollars, post- 
mons AT 4-4 Six doll it~ 
ATeBbiLD ya ee 
8... N’S TIONAL Six doll post. | 
4OINERY pie 


CARPENTER 
ORANGE JUDD CO., 245 Broadway, N. Y. | 


BOULT’S PATENT | 
Reverse Motion.Paneling 
Variety Moulding, and 
Dovetailing Machine, cuts 
Panels of any design or 

style of 
Mould in the 
solidw ° 
with neat- 
ness and dis- 

teh 






The Weekl 


fearless newspaper, 
the Weekly at 
wane. nd. fry te 























PeRoutes and 


eneral 


It is 
lass Shaper and Moulder. Dovetails all kinds of Drawer 
an Joint Work with thick or thin stuff. Warranted Sim- 
ple, Desabte and Efficient. Send for circula. and = le 
of work. Manufactured only by B. C. MACH'Y CO., 
Battle Creek, Mich. 


P. BLAISDELL & CO.. 


Worcester, Mass., 


Manufacturers of the Blaisdell patent Upright Drills and 
other first-class Mechanic’s Tools 
A né@w book on 


“EDEOGRAPHY,.” is saa sos 


plete system of hort pam shorvest, most simp 

_ Rormgriens’ve, cnet any one, in a short time, to repor 

a sermons, . The. Lord's Prayer is written witt 

ey -nine strokes of the pen, and minute. The unew 

plored abou should learn this art. Price, <* — Cts. Agents wanted 
ress T. W. EVANS & CO., 139'8. Seventh Street. 

W oonwonts 


hila.. Pr 
SURFACE PLANERS $125. Planers 

an d Matchers, $350, S.C. HILLS, 51 Courtland | 
street, New York. | 
ASON’S PAT’T FRICTION cdl HES | 


are manufactured by Volne & Co., | 
Providence, R.I. Agents, L. B. B ook. Uke Cite street, 
New York: TAPLIN. RICE & a 


TONE AWING MA 











the ar or 











CHINERY | 





OTIS’ machinery. 


OTIS, BROS. & CO 
. 348 BROADWAY, NEW YORK. 


! ingenious ge sent free ! An 


CAB EY, \Bamalo. NE 
55 


No. 


The Toll-Gate!! 


tofind! Address,with amp. het 


SUCCESS BEYOND ‘COMPETITION. 


WITHIN 






, EATS FAIR FIRST PREMIUMS 
> Mowrus, pane Nellis’ 
Original H. Horse Ha: 
Fork. ‘Also, manf's all kinds 


by 
suit all Hinde « ot eal ro 
merits inPamph 
A.J. —_ ec — 


rgh, Pa. 


SALE PATENT PERPETUAL KILN 
for Bu Lime and Cement. Best ever invented. 

No hoveling i” ot lime. Send for description. 
E. RAND ALL, Mason City, lowa. 


Second Hand Engines and Boilers, 


of all Mintoand sizes, BOUGHT, Ly = & EXCHANGED 
Large ‘or circular 
tO COBERTS & & KING, 119 Liberty St., New York 


DRGREANT LOR Actcxive concen 
8 AND -_ 
 - 





contenliie , wi ok, accuracy, 
Ps gh gg — Ta same reaches different 
stations of his it. Send fora 





iF MUEER. 6 Bex UA07, oytay tore 
Re a Pa 


from me will ty Pye 





Send for Ctreu! 


bors, and 
MACHINE: C0. 
lars, etc. 


| Planing & aching | 
and Nine eee Gray and Wood's Fianens, f- 


er wood- work! 
91 Liberty st 


ne mack piney. 
67 Sudbury St, , 


LUDLOW VAL 


FRED. 


STONE & CO., 8 Park Place, New Y ork, 





RIFLES AND SHOT GUNS. | 
Reloading-Capped Cartridges. 


Send for Illustrated Circular. 











PUNCHING 
DROP PRESSES. 


$60,890 


4 =~, Bost and 
THE SIRES 
op pares eR 
MIDDLETowyN, ae 
& week and expenses to all. ane 
new oaron as flour. Sam -M 
LININGTON & BRO., N. yor Chicago. 





Free to ) Sewing: Machine 


Agents. 


r—An Illustrated 


The Wil m Reflect 
chine Journal, published monthly, devoted to the interest 


of Sewl Machines, and eve ing manufactured by 
Sewing —— Literature and General News. Et 

pages an conus of choice miscellan, and reading 
matter. WiLs IN SEWING MACHINE CO., PuBLisHERs. 


Subscription price FirreEN CENTS 
nt chromo free, postage 
DEALERS in SEWING Macu 


— 


ress, 


r annum, with an 
pee FREE TO AGENTS 
Es and ATTACHMENTS. 
WILSON’'S REFLECTOR, 
CLEVELAND, OHTO, U.8. A. 





oOoD- phe mg MACHINERY GEN.- 


erally, 
ardson 8 Paton 


Central, --t— 


qetatins. Woodworth Planers and Rich- 
mproved Tenon a 


Jnion St., Worcester. 


WITHERBY RUGG & RICHARDSON. 





| oe ae Oe 


OLD ROLLED 





SHAFTING 


The fact that this Ang | 
strength, a finer finish 8 


ete., 0 
eppteniies. >. 


U 
GEO. PLAC E&O $0: 
PEERCE 









—wN. Y. 
odical 


Ano Live ILLosTeartep begins its 60th 
volume with January, 1875 
true Science of Mind as applied to the Reading 
and Improvement of Character ; the Choice of Pur- 
sults; the Selection of Life Companions, and the 
Proper Training of Children. Ethnology, Phrenology, 
Physioguomy, Physiology, Psycuology, Biography, 
are all treated by able writers. What the Papers say: 


“Few works will bewer repay perusal in the family.” 


teresting and instructive matter.”’ . 
“A great amount and variety of useful and [“ 
sttructive matter finds its way in to the Phren- 


°! i”? Sunday’ wholesome | 
Times. | and instructive , 
“It abounds | | pleces.’ 
in good, | pane. Adv. 
—~Pnm, 


A 
year. Subscribe now. 
Address 8. R. Wat “J 

389 Broadway, 
4 


has 7% per cent greaier 
truer to gage, than an 
ers it undoubtedly the most economic 


the sole manufacturers of the CELEBRATED 
a and furnish Pulleys, Sones, 
the 


approved syies. ist ‘mailed o 


Price | 
JONES & LAUGHLINS, 
Try 8 it, 2nd and 3rd Avenues, Pittsburgh, 
@ Stacks of of rthineshatting (a store and for sale by 
AN , Boston, Mass. 
2 street, N.Y. 
wankee,, Wis. 


121 
& WHALING 


— 
Pangxovoeicat Jounnat 

























It teaches the 





Times. “ We do not know of any 
which presents such a great variety = » 
— Even. 


— 
Published monthly, at $5.00 a 





a 


SN, 





Work 
for all 
cent return aa a M. Youne, 178 Greenwich St., 


SHIN & BARREL 
Roel Le HEADING AND 


At home, male or female, @35 per 
week, day and evening. No Capital. 
We send vainable package o1 
goods by mail, free, Address with ten 
N.Y. 


MACHINER RY. 


STAVE igen ye JOINTERS, EQUALIZERS, AND 


HEADING T 
BAIL 


EY GAUGE LATHE For turning <A tants han- 
Cabine' Sim: 


t work. We 


es 
manufacture a full line o Wood and fren “Working 


Machinery, ss meee 


Address 
MILEY @ Vall. Lockport, N. ¥ 


EAGLE FOOT LATHES, 


ne Lathes, Hand Planers for 
metal—Slide Rests, Cireu and Foot 
Scroll Saws—all of the neatest design and 

Our catalogue describes 
every tool necessary to fit out the Artizan 
or Amateur, as well as the Boys for the 


Holidays. 
WM. L. CHASE & CO., 
% & 9 Liberty St., New York 





To Electro-Platers. 


ATTERIES, CHEMICALS, AND MATERIALS, 


in re or © angie, wt 
red and 
Electrician, 19 Brom Boston, 


with books of instruction, manu- 
— HALL, Manufacturing 
. Tiustra- 


ted catalogue sent yz on aaeliation. 


Todd & Rafferty Machine Co. 


MANUFACTURERS OF 


The cel Greene Variable Cue-08 ne; Lowe 8 
Patent and +g & Lens my Valve Sta- 
tionary, H , and Po o Engines Bollers of ail 
kinds. Steam e int a " &e. x, 
. > Fiax,and Machine: A 
— iofor the ew Haven Manufacturing p's Mac n- 
8 Tools; for J ee ee Stop-Valves; 
t 

* BAROLAY 8T., NEW YORE 

WORKS PA . NEW JERSEY: 





DRILL Gaver, 
peat free * any address for Tc. 


Chasers 
16, of ». 22, 2M, 26, 28, 30 threads to 
"Gauge, | tora w who use Twist Drills, 
f WO. of Small Tools f 
GOODNO «& WIG MAN Py Cornhill, Boston, — 


ANKRUPT’ 8 | SALE OF HORIZONTAL 
and Vertical Steam Engines. Alsc-new and second- 

aud Machinist's Tools. Send for circular at 
THE YALE IRON WORKS, New Haven, _ Conn, 


A WEEK to Male and A gay mts, in their 
jooaliey. Costs NOTHING to try Particulars 
E. P. 0, VICKERY & CO., Augusta, Me. 
( ; LASS Movtps, for Fruit Jars, Lamps, 
Bottles, 
RE Sts., N.Y. For any 
new in| glass, you will require a mould (or die). 
ARTICULAR ATTENTION paid to MOULDS for 
IN v ENTORS. Send model or drawing ; tnciose stamp. 


Ink Stands,etc., made by H. BROOKE, 
AGENTS WANTED. 

Men or women. $34 a week, Proof 

furnished. Business pieasantand honor- 

able with no risks, 16 page circular 

and Valuable Samoles free. &@ A postal- 

S card on which to send your 

costs but one cent Write at once to 

F. M. REED, 8ru st., NEw vorx. 


Andrews’ Patents. 
ction Greeved, or Geared Hoin- 
every want. 


Eleva vent Accident, 
Bele oe SP 























fer et ipa inate Wonka, at pape 

mple, Durable, aud Economical. 

M.D. AME TW acer berest, New York. 
STENCIL DIES Pe iy 


complete OUTFITS G Clothing e- 
clls and Ke cae, with which 1 young men are ing 


from $5 to nd for Cat and pi 
8. M. , SPENC ER. 


i7 Hanover 8t., Boston, Mass, 


7000 INUSE 

KESSTEAM PUMPS 

FOR | ry 
BLAKE MFG CO ae 


to 





VERY POSSI! | 


BLO.F 
CAUSEWAY & FF 
ANA 

e ‘ TN 


SEND F¥ 





nud Men who have other at & Home 

ovel > leasant work, GOOD Pay. ~ 
stam, ouern. Ta® GraPnic Soupanr, S41 
Park nee. New ew Yo 


MAGNETS—Permanent Steel Magnets 





of any form or piss, made to order by F. C. BEACH 
& CO., %8 Broadway, New York. Makers of the ccle- 
brated’ Tom Thum ‘and Miniature Telegraph Instru- 


ments. 


poe apne STEAM ENGINES, COMBIN.- 
he maximum durability and econ- 

oils "Sith the minimum of weigh? and vie They are 
seats ona ore known, more than being in 
warran ‘ippiteation or no sale. ive 


PHOADLEY co., Lawrence, Mass. 


WROUGHT 

tRON 
VS & GIRDERS 
pe Union Iron Mills, Pittsburgh, Pa. 

The attention of neers and seveests is called 
to our improved Wrought-lron pases and G t- 
tented). in which the co fas between m tho ems 
an 


mpound w 
, which have 5 proved so objectionable in the eld 
, are wer avoided, W 


eare 
as favorable as ca he 
obtained elsewhere. For descriptive a ee ocergee 
Carnegie, Kioman & Co., Union Iron Mills, Pittsburgh, Pa. 


MACHINERY. 


IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 


Cold Rolled Shafting. 


HANGERS, PULLEYS, COUPLINGS. Lit G, &c 
Send for Illustrated Catalogue and Price Lis 


GEORGE PLACE & CO 
121 Chambers & 108 Reade Sta., N. Y. City 


} ae a = i ond a | S. 


Worki ine’ 
sews and B. rs ENC] K's ors 2ONS | Mattenwan rN 





c + THES on 













A 4 i 


i wu . 





&e. 











Send for Catalogue. {118 Liberty vb, x “Y¥. City. 
Ew & IMPROVED PATTERNS.—MACHINISTS’ 
JOLS—all sizes—at low prices. 
gE. GOULD. 97 to 113 5. vA R. R. Ave., Newark, N.J 
FORTUN oon Au in the Rubber Stam 
Address DORMAN’: 
STENCIL AND +h > WORKS, Baltimore, Md. 
HIN( @L1 LES HEADING, St for maki 
tis 
sHING INGL LES, the well known Im ‘PROVED Law's PaTENT 
SHINGLE AND HEADING SAWING MACHINE, For wenn 
TREVOR & CO., Lockport, N.Y. 
ICHARDSON, MERIAM & CO., 
Manufacturers of the latest improved Patent Daniele 
and Woodworth Planing ogy wo Matching, Sash an 
ng, Shaping, Vertical 
Machines, Saw Mille Se w Arbors, 
off, and Rip-saw Machines. 
Lathes, and various other kinds 
Manufactory forcen, = 
Ware Liberty Street. New York. ii 
‘ADVERTISERS Send twen Ave. cen GEO, P. 
ROWELL & © 4i Park Row, New York, for their 


Pamphiet of one hu drea pages, contestant lists of 3,000 
newspapers, and estimates showing cost of aavertia vertising. 


PERFECT 
NEWSPAPER FILE. 
tor 











Patent File, rving pevspapers, 


MUNN & CO., 





Publishers “ScrenTrr7rc AMERICAN,” 








tw 







A re eed 


ete bo icks te © CHT 


{ 
i! 
i 





> Ceres OY fe es 
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Scientific 





~ Aavertisements. 


A VALUABLE “PATENT FOR 





Bast Rage, « £22252 SCR. 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Ad- 
vertisements must be received at publication office as 
early as Friday morning to appear in next issue. 


PRATT’S 
ASTRAL 


Safest and best Of) ever made— bares in aay, peer 
sale everywhere CHAS. PRATT & | 
Established 1770. 18 Fulton seek N.Y 





For opening and Elevator Hatch Doors. 

pep py Pond’ te ibe 8t., N. ¥. 
For address W. REID, 125 Eleventh 
Street, lyn, N. _ 


—Manufacturers, wishii 
Haiti ae et tee wars, rea 
NUNEZ, Campos, Prova. de ea wpm 0 


GREATEST INVENTION of the AGE. 
ELECTRIC & VAPOR CHAIR. 


be 7 and gece ‘ion in the ‘* Scientific Amer- 
4 0! anh “ known cure for rheu- 


ae and sclation. 7No physician should be without one. 


Send for 
t C. R. TOWNSEND, SoLe AGENT. 
Medical Institute, 168 Cumberland St.,’ Brooklyn, N. Y. 











K pea's PASTI) ®S—A sure Relief for a 
STOW<ZLL & CO., Charlestown, Mass 








ASBESTOS MATERIALS 


ROOFING, SHEATHING, BOILER FELTING, PAINTS (all colors), ROOFING PAINT, 
CEMENTS, &e., prepared ready for use, Send for Pamphlets, Price-Lists, &c. Liberal inducements to dealers . 


CAUTION.—The public are hereby cautioned against eet Ing or using any materials for the above or 
unless they o 


tmilar purposes, purporting to contain ASBESTOS, 


ur name and dates of patents. 


Patentes and Sole Manufacturer, /H W JOHNS, 87 Maiden Lane, N. Y. 








MORE STEAM ayp ABSOLUTE EC OnONe ty FUEL 
with YOCUM?’S Grate-Bars. Iron and Brass Foun- 

ary, — Street, below 147 North Second, Philadel- 
war 


vf re MACHINERY “AND FACTORY 
SUPPLY AGENTS.—A liberal Cash Commission pal 

on Sales of Special Mechanical Angilances, in Ly a 

every Factory, Hecetee Shop, and Manufactory. Goods 

thoroughly established, of acknowledged merit, and war- 

ranted superior to gll others f their class in use. Address 

MANUFACTURER, Box B, Lawrence, Mass. 


NON-COMBUSTIBLE STEAM BOILER & PIPE 


COVERING 


Saves ten to twenty x cent. CHALMERS SPENCE CO., 
foot E. 9th Street, 1 N. 2nd St., St. Louis, Mo. 





fyetlsio,Do Your Own Printing 


Portable sy Press for cards, labels, envelopes 


etc. Larger sizes for large work. 
Business Men do their printing and 
advertising, save money and increase 
trade. pia ee 4 

Salpastime for spare hours, BO 
have greatfuu and make money fast 
at st pecting. oe pee gS a 

eatalozuc presses type etc, to rs 
Pre sses KMLSEY & CO. 

YOR SALE.—2nd chand, Portable and Sta- 
tiouary E: 7 same, nad ner, at half of 


Original Cout. 
deneription a & RICH, Ot! City, Pa. 


Hl IM oy 


Crane Bros. Mfg.Co., 
Rass AND DOTLEES New 








CHICAGO. | 


and ,Cocend Band 





le and S$ For descri 


WIRE ROPE 


Address JOHN A. AOEBLING 8 SONS, spect. 





ers, Trenton, N. J., or 117 Liberty St., New Yor 
Wheels and Rope for conveying power long distances. 
Send for Circular. 


TANNATE OF SODA 
BOILER SCALE PREVENTIVE Rs & 
Co., Madison, Ind. Agencies; R. i. Ta. Titusville, Pa.; 
Owens, Lane & Dyer Machine Co., St, Louis, Mo. ; Whit- 
man & Barrell, Little Falls, N. ¥.; Warden, McLeliand 
& Co., Cincinnati o ae ” Harrison, Nashville, Tenn. ; 
Sinzich, Rankin & Co. Evansville, Ind.; H. Dudley 
Coleman, New Orleans, ; L. Stanley & Co., 31 St. Feel 
St.,B’more, Md. eebedek & Wilcox. 30 Cortlandt St. N.Y. 

UR COVERING FOR SOLES AND 

PIPES saves Twenty ‘NT, Cent in 

JR FELT, CEMEN AND *PAINT FOR 


aaeae is the best in the Te, 
Asbestos Felting Co. 
316--322 Front St., N.Y. 


Machinists’ Tools. 
EXTRA HEAVY AND IMPROVED PATTERNS. 
LUCIUS W. POND, MANUFACTURER, 
Worcester, Mass. 


WAREROOMS % LIRERTY 8S7., N. 2. 
i” Lathes, Pianers Boring Mills, Drilis,and Gear Cut- 
ters a Specialty. 


Working Models 


And Experimental ee WERNER. Wood, made to 
orderby J. F. WER , 62 Center 8t.. N.Y. 





ENGINE LATHES, DRILLS. Send for Price. List. 








nm, address 
WIN & WH . "Oil City, Pa, 


NEW HAVEN mate i San 











‘THE JOHN HARDICR 


NIAGARA’ STEAM PUMP, 


98 to 97 Peart St.. Brooklyn, N. ¥. 
Manufactured solely py 


Hubbard & Aller. 


ENGINES AND BOILERs, 





Pulleys,8hafting and Hangers 
a Specialty. 
DAMPER i 
REGULATORS BE 19 T cit OE. 
MURRILL & 44 Holliday st., Balt. 


HARTFORD 


STEAM BOILER 
Inspection & Insurance 
COMPANY. 


W. 5. Peanxim, V. Pt. J. M. Avoan, Pree’t 
J. B. Preace, Sen. 


HARTFORD, Conn, 
C, HENRY MALL & CO., ® Cortlandt St., N.Y.City. ~ 


THE POLSOMETER, 


Sreae Pir own we Wine 

now in use. Wil 

or inuddy water without w Ril pamper | trou 

ite parte. It cannot get out of order. 
Branch Depots: 

il berte | vare, prem, Mass, 


1327 Market tlad 
_ 58 Wells St, “Cileago. sis 





From the best London Wapatect For sale b 
A Practical Treatise on Cement SANDS cu Be Suk: : 


THE HEALD & CISCO 
Patent eel Pumps. 


VERTICAL & HO 


First Premiums New 
Yo ~ a fp Sood "anata New 
American f{n tute, 1872. 





Pha, op satistaction The ch west 
Me oe —— and successful Pump known, for Paper 


npers, 9 Brick Makers, Distillers, 

+ complete, at low 
sing. Irrigating, etc. Illustra- 
es of the eB! ~t — 
D, BISCO & Co. Baldwinevie wy" 


AMERICAN TWIST Dal 
Wena? gD L Co. 





HeEt MAcHiIne- 
BY, and ‘ArTOMATIC Kwire Grinp- 


EES. qrnee 
by American institu 

and 18%4, also by M.C. M. % ., 
NEW YORK OFFICE, 1 New Gnvron Sraerr. 





BUY 2 Shutting, Good Powerful, and ay ony Tight 
u Good Part Ga ‘urbine ever 
UYA Price of emia 


wheels to suit 
W AIN. the ee Send address to 


Asa en SWAIN, 
“Mum & Co's Patent Offices. 
Established 1846, 
The Oldest Agency for Soliciting Patents 
in the United States. 


TWENTY-EIGH1 YEARS’ EXPERIENOKB. 


MORE PATENTS have been secured through 

this agency, at home and abroad, than through any other in 
the world. 
They employ as their assistants a corps ot the most ex- 
perienced men as examiners, specification writers, and 
draftsnjen that can be found, many of whom have been se- 
ected from the ranks of the Patent Office. 

SIXTY THOUSAND inventors have availed 
themselves of Munn & Co.'s services in examining their in- 
ventions, and procuring their patents. 

MUNN & CO., in connection with the publication of the 
Screntiric American, continue to examine inventions, 
vonfer with inventors, prepare drawings, specifications, and 
assignments,attend to filing applications in tho Patent Office 
paying the government fees, and watch each case step by 
step while pending before the examiner. This is done 
through their branch office,corner F and 7th Streets, Wash- 

They also prepare and file caveats, procure design 
nl trademarks, and reissues, sttend to rejected cases 
(prepared by the inventor or other attorneys), procure copy- 
rights, attend to interferences give written opinions on 
matters of infringement, furnish copies of patents: in fact 
attend to every branch of patent busin«ss both in this and 
in foreign countries. 

Patents obtained in Canada, England, France, Belgium 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents an 





granted. 

"A epedial notice is made in the ScrentiFic AMERICAN ot 
all inventions patented through this Agency, with the 
name and residence of the patentee. Patents are often 
soid, in part or whole, to persons attracted to the invention 
by such notice. 

A pamphiet of 110 pages, containing the laws and full ai. | 
rections for obtaining United States patents, also a circular 
pertaining exclusively to Foreign Patents, stating cost for 
each country, time granted, etc. sent free. Address 

MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 
- Orner~€ 37 Park Row, N. Y¥. 
RANON rner 
Abe —— ° F and 7th Streets 


f | ‘HE “8. Scientific American” is 2 aR tents with 








CHAS ENEU {SSSOOS # CO. ‘8 
Lombard Sts., Philadelphia and Bt., vay Sone 
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FOR 1875. 


THE MOST 


POPULAR SCIENTIFIC PAPER 


IN THE WORLD. 
THIRTIETH YEAR. 


NEW VOLUME of this widely-circulated and splendidly illustrated paper commences on the fourth of 
January. It is published weeKkLy, and every number contains sixteen pages of useful information, and 
a large number of original engravings of new inventions and discoveries. 


REPRESENTING Engineering Works, Steam Madéhinery, New Inventions, Novelties in Mechanics, 
Manutactures, Chemistry. Photography, Architecture, Agriculture, Horticulture, Science and Art. 

The following:classes in all parts of the world are patrons of the SCLENTIVIC AMERICAN, and 
it enjoys the widest circulation of any weekly newspaper of the kind. 

MECHANICS find in the SCIENTIFIC AMERICAN the latest and most valuable information concerning 
their various Trapes, and details of all the latest and best improvements in MACHINERY, TOOLS, AND PROCESSES ; 
together with such useful knowledge as will tend to dignify their occupations and lighten their labors. 

INVENTORS find in the Screntrric AMERICAN all necessary instructions how to secure Lerrers-PATENT 
for their inventions ; also excellent iUustrations and descriptions of the best inventions made in this country 
and in Europe ; likewise an OFFICAL List of all Patents granted weekly at Washington, with numerous explana- 
tory notes ; also, disc of ions concerning the Parent Laws of the United States, reports of trials 
in court, ete. 

MANUFACTURERS find in the SCIENTIFIC AMERICAN illustrated articles descriptive of the most 
recently invented machines used in various manufacturing operations, the different processes being lucidly 
deseribed ; also, practical recipes of much value to manufacturers, machinists, and the household. 

ENGINEERS find in the SCLENTIFIC AMERICAN valuable descriptions. of all the best inventions 
connected with STEAM, RATLROAD, Marine, apd MECHANICAL ENGINEERING ; together with a faithful record oi 
the progress of science in all these departments, both at home and abroad. 

CHEMISTS find in the SCIENTIFIC AMERICAN details of recent discoveries made in Cuemistry, and 
articles on the application of that science to all the Useful Arts. 

AGRICULTURISTS find in the SCIENTIFIC AMERICAN engravings and descriptions of the best and 
most approved Farm ImpLeMents ; also, original and well selected articles on matters relating to Floriculture ; 
great care being taken to furnish the latest and best illustrations of all new Ornamental Plants, for the house, 
lawn, or garden. This feature has been adopted during the past year with great success. 

ALL CLASSES OF READERS find in the SCIENTIFIC AMERICAN a popular resume of all the best 
scientific information of the day ; and it is the aim of the publishers to present it in an attractive form, avoid- 
ing as much as possible abstruse terms. To every intelligent mind, this journal affords a constant supply oi 
instructive reading. 

REMEMBER the SCIENTIFIC AMERICAN is 4 WEEKLY PAPER, and every number contains as much 
information as most publications that are issued monthly, The ScienTIFIC AMERICAN should have a place in 
every Family, Library, Study, Office, and Counting Room ; in every Reading Room, College, Academy, or Schoo). 

A year’s numbers contain 832 pages and Several Hunprep Enoravines. Thousands of volumes are pre- 
served for binding and reference. The practical receipts are well worth ten times the subscription price. As 
an Instructor and Educator the SCIENTIFIC AMERICAN has no equal. It is promotive of knowledge and pro. 
gress in every community where it circulates. 


TERMS, 
| SPPBy the new law which goes into operation January 1, 1875, pub- 
lisher's are required to pay postage in advance.- The dubsériber 
‘then receives his paper through the Post-office free, £2 


REGULAR RATES FOR SINGLE Corres, 
‘clontific American, one year including | Science Record for 1875, (including post 





PUBLISHED WEEKLY. 





yf 





cong RRS oe ..$3 20 | E ag EEE CaS SFIS 2 

iclentific American, veer nding | Meno A Steel-P'at> Br 
postage) .........+0.-----+.+--» 160 | —  graving), (including postage) .... 9 C) 

ielentific American, three months in- | Patent Laws and Mechanical — en 
cluding postage)... .--. sate evs 100 | (including postage) ..........25 cents. 


COMBINED RATES. 


Scientific American, one ass ae and cientific American, one , and one 
copy of Science Record 18 | copy of Men of Progress ( (inel 
erage nn B82 | aaa nuttin cake oid Soke re $10 02 

Scien erican, two years ( American, one year, and one 
Ing POSLAGE) .... 2... eee coos voce 60 4 of Selence, Record’ for 1875, 

Two copies of Scientific Spey See for lel Sine te of Men of Progress 

n° Fete, ad Wwe cones of Detanee uding postage).............12 00 
Record for 1875 (including postage) 950 | 


<> <item 
i a ti 


CiuvuB RATES AND PREMIUMS, 


CLUuUB RATES. 
Five copies of Scientific American, one year, postage included, ($2.80 
GED cba se 8ébe 2900 dons <ceh blot hae bbed <otdihn Bh ivtdtesh dade docs oes QUO 


To the person who sends us a club of five, as above, we send as a premium, free, a copy of 
Science Record for 1875. 
+++ +-$16.00 


Five copies of Scientific American, one year, postage included . 


‘0 the person who sends us a club of five, as above, we send as a premium, free, a copy of 
the elegant engraving, Men of Progress. 


Ten copies of Scientific American, one year, ($2.70 each) .... ........... 
To the person who sends us a club of ten, we give as a premium, free, a copy of 
Men of Progress. 
If all the ten names sent as above are new subscribers, the sender shall receive as premiums, free, MEX or 
Prooress, and ScreNcE REcorD For 1875. 
If a Club of fifteen names is.sent, at $3.70 each, of which five are new subscribers, th 
be entitled, free, to Mew or Progress, and one copy of Scrence RecorpD For 1875, o sender of the club will 
in filling orders under the above club rates, we will send two copies of the Screw 
1872, "73, "74, or 1%, as ordered,) os a enbsetitute for cugraving, Must ov Paoomses. jon MEconp (of either year 


Permruns ror New SUBSCRIBERS. 


To any person who is now, or ever has been, a subscriber to the SCLENTIFIC AM 
sends us $3.20 for renewal of his own subse ription, and $3.20 for one new subscriber, py 06 lapels 
give as a premium, free, a copy of SCOLENCE RECORD for 1875, or a copy. of,1872, 1873, or a when pre- 
ferred. We also offer the same premium to any peron who sends us two new subseribers and - 
Any subscriber who, at the time of renewing his own subscription, sends us three new = with 
$12. ~ os pay for the four subscriptions, will be entitled to a copy, free, of Science Record, for 1875. 
person who sends us five new subscribers and $16.00, will be entitled to one copy of the SCIENTIFIC 
AMERICAN, free, for one year, and also toa copy © ot Science Record for 1875. 


on an ae SPECIAL NOTES. 

nubs are not confined to one address, nor to one t-office, but be 1 

the paper will be mailed to the address ordered. ne ed eee en poem an 

| pected. names will be received at any time during the year, from the sender of a club, at the club rates 
By the new postal law, the postage on the SCIENTIFIC AMERICAN 

twenty cents a year, payable in advance at the post-office where the paper is seated othe cee eae ad 

THE FOSTAOE; ond = ae : yo sandy be paper free through the post-office. = 

© safest way to remit is by Postal-Order, Draft, or Express. Money carefully placed 

and securely sealed, and carefully addressed, seldom goes astray ; but is at the pon A we or’s = ee. 

Address all letters, and make all Postal-orders, drafts, etc., payable to 


MUNN & CO, 
Publishers Scientific American, 


37 Park Row, New York City. 


4¢7-The SCIENTIFIC AMERICAN is SOLD BY ALL 
NEWS DEALERS in the United States, Canada and ced eg ae 








- $27.00 














